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A Method of Measuring the Optical 
Sine-Wave Spatial Spectrum of 


Television Image Display Devices By OTTO H. SCHADE 


} 
‘ The method of measuring the resolution characteristic (or ‘‘spatial spectrum” and its electrical spectrum are well 
of kinescopes with electrically generated sine-wave patterns has proved to give known.! { 
consistently accurate data at all beam currents varying from a few microamperes The relations between a two-dimen- 
to several milliamperes. It is independent of the phosphor decay time and can sional optical impulse, such as a kine- 
therefore be used for measurement of color kinescope performance including scope light spot or point-image function 
the effects of misregistry. The ability to measure the response at very low ‘‘optical’’ of space, and its two-dimensional spatial 
(or spatial) frequencies gives numerical information on the haze and large diffusion sine-wave spectrum representation are 
disk surrounding the spot nucleus. similar and are more readily under- 


stood by considering the light spot o1 


point-image as a scanning aperture. The 

A. GENERAL PRINCIPLES quency” (reciprocal wavelength) of a left column of Fig. 2 shows topographic 
ne-dimensional sine function (of dis sketches of point-images, “height” rep- 

he Fourier sine-wave components of resenting intensity or aperture transmit- 


any two-dimensional optical intensity tance, or space) and by its direction tance (r). When an aperture scans an 
function are plane waves such as shown the angle p). An optical sine-wave optical pattern, a phototube located 
in Fig. 1. Their intensity distribution component cannot exist by itself, but behind the scanning aperture furnishes 
is specified by the amplitude and “‘fre- requires an additive steady component electrical signal intensities proportional 

d-c level) because the total light in- to the integral of the total light flux 
“4 ee a ee ’ a tensity can never be negative. The Four- passing through the aperture. When a 
Gem. of 443 6. Filth ier relations between an electrical one- line of infinitesimal width is scanned. 
NJ dimensional impulse function of time the phototube current indicates the 


APERTURE LINE TRANSMITTANCE SPECTRUM (TRANSFORM) 
SINE WAVE PATTERN PN) 


Fig. 1. Aperture scanning a sine-wave pattern. 


Fig. 2. Point-image (scanning aperture), line-image 


(impulse) and spectrum (frequency response). 
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Fig. 3. Block diagram of test apparatus for measuring the sine-wave response of color 


kinescopes. 


impulse response OY line-image cross section 
of the aperture as shown in the center 
column of Fig. 2. Because the aperture 
may not have circular symmetry, the 
impulse response is, in general, a func- 


tion of the relative orientation (p) of 


the aperture to the line. The aperture, 
therefore, may have different spatial 
impulse spectra in different directions. 
The sine-wave spectrum in a particu- 
lar direction (p) can be obtained by 
harmonic analysis of the corresponding 
one-dimensional spatial impulse, or it 
may be obtained directly by sine-wave 
response measurements, i.e. by scanning 
a set of sine-wave patterns having uni- 
form amplitudes but different spatial 
frequencies as expressed by their “‘line- 
number” (V = 2f). The latter opera- 
tion is a “convolution” of the aperture 
with sine waves which yields one cross 
section of the two-dimensional Fourier 
spectrum or transform of the point- 
image illustrated in the third column 
of Fig. 2.* 


B. THE SINE-WAVE SPECTRUM OF 
KINESCOPES 


Kinescopes transduce electrical sig- 
nals into optical signals on a display 
screen. The measurement of their spa- 
tial sine-wave spectrum requires three 
basic pieces of test apparatus: (1) a 
generator of electrical test signals which, 
when transduced by the kinescope, are 
displayed as optical plane waves; (2) a 
suitable beam deflection, retrace blank- 
ing and energy supply system; and (3) a 
microphotometer to measure and re- 
cord optical amplitudes on the kine- 
scope screen. A block diagram of the 
test apparatus is shown in Fig. 3. 


* A more detailed discussion of this subject may 


be found in Ref. 1. 


1. Test Signal and Pattern Displacemen 


The signal-type and beam-deflection 
methods (items (1) and (2) 
are interdependent. When a standard 
parallel-line-raster scan is used without 


above) 


interlace, stationary plane-wave pat- 
terns (see Fig. 4) are generated in a 
direction 
modulating input signal is a pure sine 
wave having a frequency f,, which is 
an integral multiple (p) of the field 
frequency f,. A continuous vertical dis- 
placement or drift of constant velocity 
is imparted to the optical plane wave 


across the lines when the 


on the kinescope screen by selecting non- 
integral frequency multiples 


fm = phy = fa (1) 


where fq is the drift frequency in cycles 
per second. It is apparent that the modu- 
lating frequency can be given many 
different values maintaining a constant 
frame frequency and drift frequency, 
thereby effecting a translation of dif- 
ferent spatial frequencies on the kine- 
scope screen into one fixed temporal 
frequency (fg) of light-intensity variation 
with respect to a fixed point on the kine- 
scope screen. 

The spatial frequency f of the plane 
wave is usually expressed by the tele- 
vision line-number NV = 2f in lines per 
unit length and may be computed from 


N = 2(n,/n,) (fm/f7)/V (2) 


where n,/n, = ratio of total raster line- 
to the number n,, of un- 
blanked or visible raster lines. V = vertical 
frame dimension. For example: 


number, n,. 


f; = 60 cycles/sec, n,/n, = 
0.9 and V = 4 in. 
When fg = 12 cycles/sec, with values 
p = 1 and p = 10, Eq. (1) gives the 


Fig. 4. Stationary microphotometer and 
optical sine-wave (plane wave) on kine- 
scope screen. 


modulating frequency fp, = 72 or 48 
cvcles,/sec and fig = 612 or 588 cycles 
sec, respectively, and Eq. (2) gives the 
plane-wave line-numbers VV, = 0.54 
or 0.36 lines in. and Nyp = 46 or 44.1 
lines, in. 

The frequency conversion to a fixed 
low-frequency value fg is essential for 
several reasons. Temporal integration 
of light-intensity variations by a phos- 
phor time-constant reduces the ampli- 
tude response of an observing micro- 
photometer but it does not affect the 
indicated amplitude of optical 
different 
relative to one another when the tem- 


plane 
waves having line-numbers 
poral drift frequency is held constant. 
Temporal integration causes then merely 
a signal reduction by a constant factor. 

The electrical pattern displacement 
generated by a nonintegral frequency 
relation between f,, and 
observation of the sine-wave response 
fixed point on the kinescope 
screen, eliminating errors due to phos- 


fy permits 
at any 


phor screen nonuniformity and removing 
displacement limitations which restrict 
other methods to frequencies well above 
N = 0. The lowest modulation fre- 
quency is equal to the drift frequency 
(p = 0 in Eq. (1)) and the minimum 
line-number for the above example 
is Niin = 0.36/V = 0.09 lines in. The 
response at .V approaching zero is im- 
portant to establish a true relative am- 
plitude scale and to measure the initial 
large 
haze disks which may surround a fine 


decrease in response caused by 


spot nucleus because of optical or elec- 
trical diffusion. 


2. Elimination of Raster Effects 


The electrical plane-wave signal in- 
tensity perpendicular to a line raster is 
not continuous. It is the modulation 
envelope of unidirectional optical 
pulse carrier wave having the funda- 
mental spatial fi = n,. 
Elimination sidebands 
(‘beats’) requires that both the spatial 
modulation frequency and the optical 
passband f, = N,/2 of the kinescope 
be limited to one-half the carrier fre- 
quency n,, i.e. to line-number 


frequency 
unwanted 
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‘ 


N. Ss n, TV lines. (3 


The electrical modulation frequency 


must hence be limited to /,, = one-half 


the horizontal deflection frequency, and 
the vertical raster dimension (V) must be 
adjusted so that the kinescope will not 
resolve the line-number =_ 
This condition is obtained by reducing 
V to one-half the value giving a “flat” 
field with zero modulation. 

To prevent screen burn by too small 
a vertical size, practical values for the 
horizontal deflection frequency are in 
the order of 30 ke (double normal) giv- 
ing approximately a 500-line noninter- 
laced raster. Interlacing cannot be used 
produces two 


because it plane-wave 


images displaced by line-space 
from one another. 

Measurements at very high current values 
such as occur in projection tubes can 
be made without damage to the elec- 
tron gun or phosphor by applying a 
square-topped positive pulse wave dur- 
ing the’ horizontal retrace, which 
blanks out the normal raster and leaves 
only the retrace raster. The duty factor 
is thus easily reduced to less than 10°; 
and a fully scanned raster is obtained on 
the kinescope screen at less than 0.1 
normal brightness. The applied hori- 
zontal pulse wave must contain a ver- 
tical blanking interval to suppress ver- 
tical retrace lines on the screen. The 
peak beam current can be measured 
with an oscilloscope on the cathode 
resistor (see Fig. 3) when the sine- 
wave modulation is turned off The 
keying pulse wave is applied to the 
control gnd.) 


3. Modulation Amplitudes 


To prevent waveform distortion by 
the nonlinear transfer characteristic of 
the kinescope, the optical sine-wave 
modulation must be restricted to small 
values. The amplitude of the opucal 
sine wave should not exceed 15°; of 
the average light level. This modulation 
level, furthermore, does not cause an 
appreciable distortion of the kinescope 
beam diameter which is generally a 
function of current. The optical mod- 
ulation depth is observed with the d-c- 
responsive microphotometer (see below ) 
by reading the amplitudes of a very 
drifting low-frequency 


slowly pattern 


(61 cycles. sec The electrical sine-wave 
signal is generated by a stable (RC-type 
audio oscillator and injected into the 
cathode circuit of the kinescope as shown 
in Fig. 3. Adjustable blanking signals 
or pulse signals are introduced in the grid 
circuit to set the desired beam current 
and average light level. The block dia- 
gram illustrates an arrangement for 
separate or simultaneous sine-wave_ re- 
sponse measurement of a color kine- 


scope (or a 3-tube color projector) 


requiring synchronous modulation of its 


three beam currents. 


Schade: 


DRIFT - FREQUENCY 
METER 


RECORDER 
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Fig. 5. Electrical signal source, amplifier and metering apparatus for microphotometer. 


For white-light sine-wave response 
measurements, the three d-c bias values 
and, or grid signals are adjusted to give 
the desired color temperature and cur- 
rents. The relative modulation ampli- 
tudes required for the three guns de- 
pend on the desired overall spectral 
response. For measurement of the “‘lumi- 
nance” response, the modulation is ad- 
justed at the lowest line-number and the 
selected drift frequency for one gun at a 
time to give microphotometer readings 
having the appropriate luminance ratio; 
while for constant energy response, the 
relative modulation values are adjusted 
to give equal readings 

It is evident that the required modu- 
lation percentages may differ substan- 
tially from those producing a ‘‘white” 
sine-wave pattern on kinescope 
screen because the described adjustment 
automatically provides compensation for 
different phosphor decay times, and for 
micro- 


the spectral response of the 


which is, therefore, not 


however, practical to 


photometer 
critical. It is. 
equalize the microphotometer response 
roughly by use of a color filter (amber 


for luminance readings) to avoid large 
differences in modulation amplitudes. 
Ihe calibration changes with drift 


frequency which, therefore, must be 


held constant throughout a measure- 
ment series by proper choice of oscil- 


lator frequencies 


4. Photometric Signals 


The optical pickup unit of the micro- 
photometer (see Figs. 3 and 4) contains 


an achromatic microscope objective 


having a focal length of either 45 or 32 
mm forming an image magnified 2 or 
6 times, respectively, of the kinescope 
screen surface on the adjustable slit in 
front of a 2P21 multiplier phototube. 
A portion of the image light is diverted 
by a beam-splitting glass cube to a ret- 
icle for optical observation and focusing 
through an eyepiece lens. The multi- 
develops a 
plate 


plier phototube current 
signal voltage on a 5-megohm 
load fed through a cathode follower and 
a coaxial cable to the main amplifier 
unit (Fig. 5), containing a 5-section 
low-pass filter (0 to 25 cycles, sec 


a two-stage d-c amplifier, and a phase 
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Fig. 6. Line-image waves distorted by phosphor time 
constant: A, short-decay phosphor; B, long-decay 


phosphor. 


Fig. 7. A, electrical sine-wave input; B, drift fre- 
quency samples before filtering; C, drift frequency 


after filtering. 
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Fig. 8. W, luminance response of color kinescope; G, R, B, luminance response of green, 


red and blue components. 


Fig. 9. Sine-wave response 


= of high definition kinescope. 
i Step Oscill. Freq. Line-No. 
= No. cycles N/in. 
————— 1 70 3.1 
; 4 370 16.5 
= 4 —= 6 610 27.0 
; ; | 910 40.3 
4 5 11 1810 80.5 
| 13 2650 «117.0 
=|.4 14 3010 133.0 
+ 15 3610 160.0 
3 16 4210 187.0 
i 17 5050 224.0 
18 5410 240.0 
—— 2 19 6010 266.0 
20 7210 320.0 
21 9010 400.0 
; $ 22 10510 466.0 
== 23 12010 = 532.0 
24 off 


564 


splitter followed by a full-wave rectifier. 

The phototube signal obtained from 
a fast-decay sulfide phosphor in one 
field period with zero modulation and 
without the low-pass filtering is shown 
in Fig. 6A. The pulse envelope is the 
impulse response of the kinescope, 
slightly distorted by the phosphor decay; 
the individual pulses are the light-ampli- 
tude samples taken in successive scan- 
ning lines. When the phosphor decay is 
longer (green willemite), the impulse 
response becomes badly distorted by 
integration as shown in Fig. 6B. 

With a sine-wave-modulated field drift- 
ing at a fixed slow rate (12 cycles, sec) 
over the microphotometer slit, however, 
this integration does not affect the ac- 
curacy of measurement, because the 
selected modulation frequencies (Fig. 
7A) are transposed always into the 
same slow drift frequency (12 cycles sec) 
which becomes the modulation envelope 
of the impulse-response group as shown 
in Fig. 7B. The time between the 
“spikes” formed by the partially in- 
tegrated impulse groups of Fig. 7B is 
that of one field (4), sec), and the modu- 
lation amplitude is proportional to the 
optical sine-wave amplitude on the kine- 
scope screen. Integration of all frequen- 
cies above the drift frequency by the 
low-pass filter eliminates the pulses as 
shown in Fig. 7C and vields a (12- 
cycles, sec) sine-wave signal retaining a 
relative amplitude proportional to the 
optical sine-wave amplitude on the 
kinescope screen. Rectification of this 
signal furnishes a d-c voltage for opera- 
tion of a meter or a Speedomax recorder. 
Typical recorder traces are shown in 
Figs. 8 and 9. 


5. Recording Procedure 


The sine-wave amplitude response is 
measured in discrete steps at the fre- 
quencies listed in Fig. 9. The Speedo- 
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max recorder was therefore equipped 
with a pen-lifter and a magnetic clutch 
in the paper-drive gear train, so that the 
pen does not write during oscillator- 
frequency adjustments. The drift fre- 
quency is indicated by a frequency meter 
(see Fig. 5), but it can be monitored 
by adjusting for a stationary one-cycle 
sine-wave trace on a stable free-running 
After each 

pen-lifter 
and paper-drive magnets are actuated 
pushbutton 
The recorder pen writes the rectified 


oscilloscope (see Fig. 5) 
frequency adjustment, the 


by depressing a switch. 
d-c signal amplitude for a short time 
j-in. trace length) until one of the 
paper-drive gears completes one revo- 
lution and breaks the relay holding cir- 
cuit by opening a microswitch contact. 
The total time required for frequency 
adjustments and the intermittent re- 
cording of a twenty-four point response 
characteristic is approximately two min- 
utes. 

Measurement of the complete sine- 
wave spectrum of a kinescope light spot 
requires variation of the scanning di- 
rection. This variation is readily ac- 
complished in monochrome kinescopes 
by rotating the deflecting coils on the 
neck of the tube, but it is not practical 
in color kinescopes where the scanning 
directions (A and v7) have a predetermined 
relation to the color raster. In this case, 
a stationary deflecting coil having simi- 
lar horizontal and vertical deflection 
coil inductances can be used for scan- 
ning in two perpendicular directions by 
interchanging electrical connections. 
When such a tube is measured, the slit 
of the microphotometer should be set 
at a small angle to a row of like color 
dots so that it covers one complete cvcle 
ol positions relative to the dots beginning, 
for example, at a dot center of one row 
and ending at a dot center of an adjacent 
row. This position will make the re- 
sponse independent of the scanning 
raster position on the screen, Le. the 
“centering” adjustments. The scanning 
lines are, of course, set parallel to the 
microphotometer slit by slight rotational 
adjusument of the deflecting coils 


6. Reconstruction of the Kinescope 
Light Spot 

The Fourier relations for the general 
case of a noncircular scanning aperture 
or point-image causing phase shift are 
illustrated in Fig. 10. The aperture 
spectrum can be represented in a num- 
ber of ways: (a) by its amplitude solid 
and phase solid; (b) by its cosine coeffi- 
cient solid and its sine coefficient solid 
(as illustrated); and (c) by a single 
composite solid which is the arithmets 
sum of the cosine and sine solids (il- 
lustrated). The 
solid and the aperture are reversible, 


composite spectrum 


i.e. an aperture having the form of the com- 
posite spectrum solid has a spectrum having 
the form of the aperture solid. This un- 
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Fig. 10. Example of two-dimensional transform pairs general case). 


conventional composite spectrum repre- 
sentation is based on the following re- 
lations 

The conventional cosine and sine 
spectra can be obtained by first comput- 
ing each cross section of the “‘composite™ 


line transmittance solid by the integra- 


tion T, = F, (x) = fr dyshown in the 


top row of Fig. 10, then decomposing 
axial 


each line transmittance cross 
section) into an even and odd function 
corresponding axial cross sections of 
the solids T; and Ts), which by harmonic 
analysis vield the cosine and sine spectra, 
i.e. corresponding cross sections of the 
sine and cosine spectrum solids. Or, 
one may decompose the aperture solid 
into its even and odd function solids, 
and compute from them the even and 
odd line-transmittances T; and Ts and 
the even and odd function spectra 
Anv axial cross section can be « xpressed 
as a function of a radius r, and a com- 
posite function f(r) is the sum of its 
even and odd components 


with fir) = (flr) even 4 
and f(r) = 4 f ’ odd 


It follows that for r V, the composit« 
spectrum is the sum of the even (sin 
and odd (cos) spectra 


o(p, N) = N) + ex(p, N 5 


This process of analysis is completely 
reversible as stated above.t 

The measured kinescope spectrum 
gives no information on phase. shift. 
which can therefore be omitted in a 
practical analysis. The labor of perform- 
ing a two-dimensional Fourier analvsis 
can be reduced considerably by the use 
of a synthesis in which partial transforms 
are summed as follows. The measured 


t Derivation presented by the author in Proceed- 
ings of Sympostum on Communication Theory and An- 
tenna Design, January 10, 1957, Boston Univer- 


sity (AFCRC-TR-57-105) 


sine-wave spectrum g(.\) is decomposed 


into a sum of (n) spectra of known shape: 


V) = + 4 


where a; to a, are the amplitude scale 


factors at .\ 0, their sum equaling 
unitv. Because of the linearity of the 
Fourier transformation, the intensity func- 
onée-dimensiona mphulse or line- 


mace eV s section ws then the gun 
Fix) = + 4 


where the component intensity funcuons 
Fy(x). Fala and F,(x 


ne-dimensional inverse transforms of the 


are known 


component spectra in Eq. (4) and a; to 


are the amplitude scale factors at 


N 0. having the same values as in 


Eq. (6 


| It is pointed out that the line- 


Image cross section Is not the cross S€C- 


tion of the kinescope light spot (aper- 
ture) as illustrated in Fig 

Lhe vier fy fun tior alor 

tion of the teo-dimensional kine fhe spot 


can be determined from a one-dimen- 
sional spectrum sum as expressed by Eq 


6) and synthesized similarly as a sum 


where the component funcuons al 
known (fco-dimenstonal inverse transforms 
of the spectrum components in Eq. (6 
It therefore follows, for example. from 
Fig. 2 that the line-image cross secuon 
F(x) will be a sum of (sin x) x funcuons 
if the total spectrum g(.V) (Eq. (( is 
decomposed into a sum of rectangulat 
spectra, and the spot cross section f(r) 
will be a sum of Bessel functions (J;(4) x). 
Such a subdivision is not very practical as 
it requires generally too many terms 
The gaussian spectrum (Fig. 2, line 6) 
is much more suitable. although any 
desired combination could be used. 
When the measured spectrum is aperi- 
odic, as in Fig. 11, it can be represented 
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L'NE- NUMBER (N 
entirely by a sum of gaussian curves 
(three in Fig. 11). The length and 
relative amplitude of the component 


spectra are determined graphically by 
both the 
as well as a normalized gaussian spec- 


trum 
rN \? 
\ =rj = exp — ) (9 


on log-log paper as illustrated in Figs. 
12 13. The the 


partial spectra are found placing 


drawing measured spectrum 


and scale factors of 


by 


the kinescope spectrum drawing (Fig. 
12) over the gaussian spectrum (Fig. 
13) and shifting its coordinates until 
its “‘tail’’-section matches the gaussian 


the width index line- 
1000 and the ampli- 


curve, furnishing 
number Vg; = 


tude factor a; = roi) = 0.84 for the 
example After subtraction of this com- 
ponent spectrum from the _ kinescope 


spectrum, the process is repeated as often 


as necessary, to obtain the amplitude 


$000 


6000 


section or to the volume of the point-image. 
T = F(X) 
of the kinescope (Eq. (7)) is the sum of 
component spatial spectrum transforms 


The line-tmage cross section 


which, according to Fig. 2, are also 
gaussian curves: 
T = Fi \ = ¢ 2. Tus where 
I 
T. = FAX) = aw Ns exp 
—(4N5x)? (10 


The point-image or spot-cross-section r = 
fir) is given by the sum 


l 


—(4Nor)? (11 


The reciprocal spread factor 
51 6 in these equations ex- 


= 01/0, <= 1 
presses the known fact that the line-image 


transmittance T decreases in proportion 


are arbitrary and can be given values to 
normalize the total transmittances (T 
or r) to equal unity at x = 0 orr = 0. 
The distance scales (x or r) are obtained 
in the units in which the line-number NV 
is expressed, i.e. when JN is given in 
lines per inch, x and r are obtained 
in inches. 


7. Equivalent Passband (N,) and Spot 
Size 

The equivalent passband of a kine- 
scope or projector is obtained by graphic 
integration of its power spectrum 


= 


(area under the squared sine-wave re- 
sponse characteristic). It has been pro- 
posed by the author as a measure of 
image quality? and is by definition a 
which 


N, (12) 


- equivalent passband, 
means that an equivalent rectangular 
spectrum extending to the line-number 
N, contains the same total sine-wave 
power the actual rhe 
equivalent two-dimensional ‘“‘spot”’ o1 


as spectrum. 
point-image of constant intensity has a 
The diameter 
6, of an equivalent round spot of uni- 
1.08/N, 
The diameter 


base area a = 1/N,7. 

form intensity is given by 9 = 

(for derivation see Ref. 2) 
of an equivalent cos* spot is given by 

Seon = 1.59/N, (13 

and the diameter of the equivalent gaus- 
sian spot is 

5, = 


where ro is the radius at which the rela- 


4ryn = 1.6 N, (14 


tive intensity is 1/¢. 


References 

1. Otto H. Schade, “Image gradation, graini- 
ness and sharpness in television and motion- 
picture systems Part IV, A & B: Image 
analysis in photographic and television sys- 
tems (definition and sharpness), Jour. SMPTE, 


64: 593-617, Nov 


1955 


factors (ryo, and inde x line-numbers to its width 6 because its area re mains 2. Guo FH: Schade. “A new system of measuring 
N53,) of the remaining spectrum com- constant, while the constant volume of and specifying image definition,’ Circular 
ponents as shown in Fig. 12. The re- the point-image requires that a change 526, National Bureau of Standards, Apr 
J 29 5 see also. “Image gradati 
sponse factors at zero line-number a, of diameter (6) decreases transmittance 29, 1954; see also, , “Image gradation, 
if fu graininess and sharpness in television and 
=r » the 1 - alues (7 square > spre. 
Indicate the ux contr iues the square olf the spreac motion-picture systems, Part Il, Jour 
bution to the area of the line-image cross factor. The constants ¢c in the summation SMPTE, 58: 181-222, Mar. 1952 
f > =< 
MEASURED 
os} 084 SPECTRUM O— 
. 
SPECTRUM 
8 
| NB, ° 
| 
| 
a —++— + INDEX 
re) | “> LINE - NUMBER 
016 
~ 
2 
— > 
« | | ro 
SPECTRUM 3=0-|-2 4 
N83 
oo2 —+-- 
0.02> + + + + 
| | 
oo 
© 20 40 80 100 200 400 8001000 2000 4000 oo 
z 4 ) 2 4 a 2 4 
RELATIVE LINE NUMBER-N/NE 


Fig. 12. Graphic method for determining the component spec- 


tra of a measured complex frequency spectrum (cf. Fig. 10). 
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Fig. 13. Normalized gaussian spectrum. 
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Color Exposure for High-Speed 
Photography of Some Self- 


Luminous Events 


Many problems encountered in high-speed photography of erratic self-luminous 
events, such as fires, flames, liquid metals and furnace interiors, can be over- 
come with lens attachments. A new approach to exposure calculation, using 
computed speed-characteristic curves of cameras, is explained and examples given. 


HIGH-SPEED PHOTOGRAPHY of 
some self-luminous events such as fires, 
flames, liquid metals and slags, as studied 
in metallurgical research, is complicated 
by a number of variable factors affecting 
the exposure. Table I shows typical tem- 
peratures and color-temperatures for 
some such events in metallurgical fur- 
naces. 


Scene Brightness 


The average scene brightness of such 
self-luminous events is highly erratic. 
The brightness in the combustion zone 
of a normal working blast furnace may 
range from 25 to 450 ft-c. It may vary 
as much as 200 ft-c within 1 minute.! 
Some of these brightness changes are 
due to physical conditions and can be 
predicted; however, even within a pre- 
dicted *“‘constant”’ period, sudden changes 
may occur. Other furnaces may have 
a narrower range but may also show 
spontaneous changes. [t is of utmost im- 
portance that the scene brightness be 
measured immediately preceding the 
activating of the camera. The closer the 
actual exposure follows the reading and 
setting, the more accurate an exposure 
can be expected. 


Presented on April 22, 1958, at the Society's 
Convention in Los Angeles by K. H. Lohse, 
Edgar C. Bain Laboratory for Fundamental 
Research, U.S. Steel Corp., Monroeville, Pa. 

(This paper was received on April 16, 1958.) 


“APPLIED VOLTAGE 
| EASTMAN H-S CAMERA 


VOLTAGE 


RHEOSTAT SETTING 


Fig. 1. Relationship between applied voltage, line voltage 
and rheostat setting of Eastman high-speed camera. 
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In the past self-luminous events have 
been filmed according to the following 
practice. According to a manufacturer's 
speed-characteristic curves, the film 
speed at a given applied voltage was 
considered constant. A special light 
meter, such as the Weston Model 603, 
was hand-held to measure the brightness 
of the event. Then the lens was set and 
the film exposed according to a trial 
and error method.' This method yielded 
many films which were greatly over- or 
under-exposed. Obtaining 
film depended largely on the good luck 


acceptable 


and experience of the cameraman. 

In our work the projected films indi- 
cate to the audience the relative tempera- 
ture of portions of the event.* A scientist 
who has viewed many films will notice 
a difference of 34 f-stop. A_ particle, 
which is of a lighter shade of vellow, 
is interpreted as being hotter. A slight 
change in exposure would transmit a 
wrong impression. Our objective is to 
expose films within a } f-stop. It is 
hoped that in the future the method 
will be further improved to include 
actual temperature measurement. 


What Is Correct Exposure? 

In general photography, the exposure 
depends mainly on the type of subject 
and the pictorial effect desired by the 
photographer. In high-speed photog- 
raphy of self-luminous events correct 


SECOND 


PICTURES PER 


By K. H. LOHSE 


Table I. Typical Temperatures and 
Corresponding Color Temperatures 
Within Metallurgical Furnaces 


Color 


Temperature Temperature 
Event I K 
Blast furnace 
Combustion zone 3400-3600 2150-2250 


Open hearth furnace 


lop of Slag 


Flame on 2200-3000 1820-1920 

Flame off 2750-2950 1775-1875 

Gas-oxygen furnace 

Boiling stage 2700-2900 1750-1865 
2050 


Metal particles 3200 


exposure can be clearly defined. Cor- 
rect exposure would include as much of 
the scene brightness as the latitude of 
the film permitted. If one part of the 
scene is of greater interest, the correct 
exposure would be adjusted accordingly. 
Accurate exposure is defined for the 
purposes of this discussion as the cor- 
rect exposure which is color compen- 
sated by means of filtration to match 
the average color temperature of the 
event with that of the film emulsion 
Furthermore, a correction is required 
according to the reciprocity effect. 


Camera Characteristics 


Each individual camera has its own 
performance pattern. For high-speed 
work on the self-luminous events de- 
scribed in this paper, two types of 16mm 
cameras were used: 

(1) The Eastman High-Speed Cam- 


era, Type III, with taking rate of 650 


50' RUNS (a-c) 
| EASTMAN H-S CAMERA 


FEET OF FILM 


Fig. 2. Speed characteristic curves for 50-ft runs of East- 
man camera at various applied voltages. 
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ow 
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tra of a measured complex frequency spectrum (cf. Fig. 10). 
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100' RUNS 
EASTMAN H-S CAMERA 


Cc 
z 
° 


PICTURES 


FEET OF FILM 


Fig. 3. 
camera at various applied voltages. 


TIME -LAPSE (a-c 
FASTAX WF -i4 


Fig. 5. for 400-ft 


‘ Time-lapse curves 
runs of Fastax WF-14 camera at various 


applied a-c voltages. 


to 2500 pictures/sec and 100-ft film 


operating on a-¢ 


2) The Wollensak Fastax Camera, 
WF-14. with taking rates of 100 to 


Speed characteristic curves for 100-ft runs of Eastman 


Fig. 13. Normalized gaussian spectrum. 
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(a-¢c) RUNS 
WF -i4 


FASTAX 


[e200 


Fig. 4. Speed characteristic curves for 400-ft runs of Fastax 


WF-14 camera at various applied a-c voltages. 


1100 pictures sec on d-c operation and 
SUU to SOOO pictures sec On a-c Opera- 
tion with 400-ft film capacity. 

we find in 


Frequently high-speed 


photographic literature a_ statement 
such as “‘the event was photographed 
at 2000 pictures, sec Such a state- 
ment is, in a strict sense, meaningless 


All 


popular high- 


unless further explanation is given 
characteristic curves of 
speed motion-picture cameras indicate 
that 


during a few feet of a run 


a constant speed is reached only 
There are 
three possibilities of misunderstanding 
the above statement. The 2000 pictures 
sec could either be the terminal speed, 
or the top speed, or the average speed 


of a run 


Characteristic Curves 


In order to evaluate a given high-speed 
technique or event in respect to exposure 
determination, it is highly recommended 
that the picture frequency be reported 
the system 


according to following 


Based on the 


perlormance curve ol a 


(o0-c) RUNS 
FASTAX WF -1I4 


camera, at a given applied voltage that 
the curve is determined which 


the 


part of 


is within 1 f-stop, neglecting ac- 


celeration and, if indicated, the decelera- 
tion portions. The average speed of the 


portion within 1 f-stop is reported 
Using this method would be a step for- 
ward in the exchange of ideas concern- 
the 


ing high-speed 


exposures. 


improvement of 


Since the individual performance ot 
a camera is of utmost importance in- 
sofar as correct exposure is concerned, 
the performance curves of the cameras 
previously named were plotted accord- 
ing to test timing films for some typical 
applied voltages. All intermediate curves 
were computed in increments of 5 \ 


applied voltage. The corresponding 
time-lapse curves were obtained by 
the same method. Some rather un- 


expected performance and _ time-lapse 


curves resulted. 
Figure 1 shows conversion of line 
voltage and rheostat setting to applied 


voltage for the Eastman camera. Figures 


Fig. 6. Speed characteristic curves for 400-ft runs of Fastax WF-14 camera 


at various applied d-c voltages. 
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100 142 94 sec 
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7 
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/ 25 V d-c 
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200 300 


FEET OF FILM 


Fig. 7. Time-lapse curves for 400-ft runs of Fastax 


WF-14 camera at various applied d-c voltages. 
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Fig. 1. Relationship between applied voltage, line voltage Fig. 2. Speed characteristic curves for 50-ft runs of East- 
and rheostat setting of Eastman high-speed camera. man camera at various applied voltages. 
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ADJUSTED EXPOSURE 
= EASTMAN rastax wr -14¢ 
FASTAX WF 90 Ve-c 
< 90 Vo-c 
w 
% 70 55 Vo-c 
« 
55 Vo-c £ 
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Fig. 8. Exposure curves for Eastman and Fastax WF-14 Fig. 9. Simplified presentation of exposure curves for Eastman 
cameras. and Fastax WF-14 cameras. 
2 and 3 show performance curves for result, at intermediate speeds the long- the speed given is the average through- 
the Eastman camera for 50-ft and 100-ft est portion is within 1 f-stop. The East- out the useful portion. Figure 9 also 
runs, respectively. Figures 4-7 show man camera vields from 60 to 70 ft gives the applied voltage for each of the 
performance curves for the Fastax WF-14 of useful film at all operational speeds given speeds. The total range of f-stops 
for 400-ft runs a-c, for a-c time-lapse, The Fastax WF-14 camera vields for is 2 for the Eastman camera and 5 for 
for 400-ft runs d-c, and for d-c time- 400 ft a-c runs from 270 to 315 ft of the Fastax camera. This presentation 
lapse, in that order. film within } f-stop. Since the d-c_per- permits the selecuon of proper exposures 

The ordinates of all the speed curves formance of the WF-14 camera shows for various camera speeds, if the basic 
are pictures sec and footage and scales straighter curves, it is better to use exposure is known 
are linear. direct current for runs of 1100 pictures : 

‘cc and Throughout the d- Brightness Measurements 
us performance range of this camera, 350 The rapidly fluctuating scene bright- 

The speed-characteristic curves and to 365 ft of film are within } /-stop ness of self-luminous events requires a 
the time-lapse curves for high-speed As explained later, there are ways wide range of f-stops. The time-lag be- 
cameras, as they are generally pre- by which an experienced camera op- tween light-meter reading and_ taking 
sented by the manulacturers, oe vans erator can increase the length of the of the picture has been too great when 
useful for selection of camera speed in useful portion the conventional method was used 
regard to motion of subject, timing of Figure 9 is a simplified presentation To shorten this time-lag the attachment 
the er and Cveat-Cankra synchro- of exposure curves. It gives the useful shown in Fig. 10 was designed The 
eae, however, for SCCURAe exposure portion of the film footage for a tew photoelectric cell of a light meter is 
calculations it is more desirable to sai typical rates of operation. By interpola- held in front of the lens in the optical 
arrange the pictures, sec scale to be lin- tion it is possible to estimate the useful path. The ammeter is mounted at the 
ear in f-stops. Within the range of in- footage at other speeds. For convenience rear of the camera (Fig. 11). When the 


the re ammeter shows the preselected bright- 


lationship between picture sec and f- he cameraman depresses a cable 


ness, 


stop is logarithmic (Fig. 8). This shows release, thus dropping the photoelectric 


the method of calculating the number cell out of the optical path, and activates 


of fe et of film within 3 /f-stop at a given the camera. In practice the brightness of 
applied voltage. As the camera speed 
increases the unusable acceleration period 


becomes longer. For lower speed a-c 


T 


BASIC EXPOSURE 
BLAST FURNACE | 


runs the end of the film becomes un- 
usable because of deceleration; as a 


KODACHROME 4 


Fig. 10. Lens attachment holding photo- Fig. 12. Relationship of basic exposure 
electric cell of light meter in optical path Fig. 11. Rear view of Fig. 10 showing of blast furnace combustion zone versus 
of camera (drop-out position). position of light meter. scene brightness in ft-c, using a 4-in. lens. 
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Fig. 6. Speed characteristic curves for 400-ft runs of Fastax WF-14 camera 


at various applied d-c voltages. 


Fig. 7. Time-lapse curves for 400-ft runs of Fastax 


WF-14 camera at various applied d-c voltages. 
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Fig. 13. Lens attachment permitting 


accurate diaphragm setting. 


Fig. 15. Adjustable stops of lens setting 
dial. 


the event will remain fairly constant 
during the seconds of the high-speed 


exposure, 


Basic Exposure for an Event 


The analysis of about 100 high-speed 
motion pictures taken of the combustion 
zone of blast furnaces yielded curves 
representing good exposure (Fig. 12). 
The following method of analysis was 
employed. The camera speed was 
determined every 5 ft of film by using 
a slide rule as described by K. W. 
Maier. The best exposed frame was 
selected by means of visual and densito- 
metric inspection. Since the f-stop and 
light meter reading had been recorded 
at the time the film was exposed, ac- 
curate data were known for the selected 
frames. Finally, the results were calcu- 
lated for exposures corresponding to 
2000 pictures/sec and plotted according 
foot-candles. Lenses of 
lengths require slightly 


to f-stops vs. 
various focal 


Fig. 14. Dial of lens 


6 INCH 


setting attachment. 


different f-stops. The actual light trans- 
mission of a lens, rather than the theo- 
retical diaphragm opening, has to be 
considered. These practical curves were 
used as the starting point for more pre- 
cise test exposures. After these test ex- 
posures made the curves were 
slightly modified. The result for a 4-in. 
lens is shown in Fig. 12. 


were 


The reason for various self-luminous 
events having different basic exposure 
may depend on a number of factors, 
such as size of furnace, overall tempera- 
ture, atmosphere of furnace, chemical 
composition of subject, etc. Based on an 
estimated exposure, a test film is ex- 
posed. An experienced camera operator 
can estimate the exposure with fair 
accuracy. In some instances, where this 
accuracy cannot be expected, a brack- 
eted test exposure of two or more films 
is indicated. For each test film the charac- 
teristic camera curve is plotted, and the 
best exposure is selected by frame-to- 
frame inspection. This information is 
used for the lens-setting dial. 


Lens Setting Attachment 


Practical tests showed that the f- 
stop setting is critical within } f-stop. 
Most camera lenses have the higher f- 
stops so closely spaced that it is prac- 
tically impossible to adjust accurately 
for 4 f-stop under taking conditions. 
In order to permit a fast and accurate 
lens setting, a lens attachment (Fig. 13) 
was designed for each lens used in our 
high-speed work. The attachment con- 
sists of an extended indicator needle 
attached to the diaphragm setting ring, 
and a plate mounted on the stationary 
lens body. An _ interchangeable lens 
setting dial printed on photosensitized 
metal is fastened to the plate. A lens 
setting dial is based on 


(1) type of event — basic exposure, 
(2) brightness in foot-candles, 
(3) type of lens — focal length and 


mechanical diaphragm construction, 
(4) type of film, and 
(5) taking rate in pictures/sec. 


Figure 14 shows such a dial. This 
one is designed for the combustion zone 
of a blast furnace, Eastman High-Speed 
Camera Type III with 6-in. Ektanon 
lens, Kodachrome Type A film, and 
yields correct exposure at 2000 pictures 
sec. 

At the preselected exposure setting, a 
stop for the indicator needle is attached. 
A second stop is clamped on the dial 
at a smaller lens opening, depending on 
the performance curve of the camera. 
A skilled operator can manually com- 
pensate for the curve during the run, 
thus obtaining more footage of film ex- 
posed within } f-stop (Fig. 15). It 
would seem practicable to design an 
automatic diaphragm control which 
would respond to both brightness and 
speed variations. 

Exposure- and Color-Correction 

The overall temperature of a self- 
luminous event can be measured with 
an optical pyrometer. The 
degrees Fahrenheit are translated into 
degrees Kelvin. Using decamired values, 
a practical color compensation can be 
1,000,000 is divided by the 
measured degrees Kelvin. The result is 
divided by 10. The decamired value for 
the color film emulsion is similarly de- 
termined and is subtracted from the de- 
camired value of the event. The result 
is the decamired value for the filter, 
which compensates for the difference in 
color temperature between the event 
and the sensitivity of the film. 

Another approach to color compen- 
sation is a test method based on color- 
densitometric analysis of a test film, 
which leads to CC-type filters. Gelatin 
filters, used in general photography, 
cannot withstand the heat to which the 
equipment is exposed. Coated glass filters 
are preferable. The exposure increase 
required for the filter selected is added 
to the basic exposure of the event. 

Occasionally the subject of interest 
may not be the general overall condi- 
tion. Some particles, for instance, may 
considerably differ in tempera- 


obtained 


obtained. 


color 
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Fig. 10. Lens attachment holding photo- a Fig. 12. Relationship of basic exposure 
electric cell of light meter in optical path Fig. 11. Rear view of Fig. 10 showing 


of camera (drop-out position). position of light meter. 


of blast furnace combustion zone versus 
scene brightness in ft-c, using a 4-in. lens. 
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Fig. 16. Location of camera at a blast 
furnace. 


ture from the average scene. In such 
determine the 


cases, practical tests 
deviation 

Some cameras require some color 
ompensation for the type of glass used 
in the rotaung prism; however, this is 
a constant correcuon, 

For this type of high-speed photog- 
raphy we have used Kodachrome Type 
A and Anscochrome Tungsten Type 
films. For a larger depth of field, the 
Anscochrome was used. For work with 
accurate exposure and color balance 
the expected speed-gain of the Ansco- 
chrome film was partially lost, due to 
necessary additional filtration. The den- 
sitometric analysis of comparable high- 
speed films taken with Kodachrome and 
with Anscochrome has shown that the 
short-exposure reciprocity effect within 
the emulsion layers varied more in the 
Anscochrome film than in the Koda- 
chrome film, necessitating correction 
for exposures of 2000 pictures sec and 
up. For Anscochrome used at -2000 
pictures, sec a correction of CC-05M 
or CC-10M was needed. The filter 
required } f-stop increase. The neutral- 
density reciprocity effect required an- 
other 3 f-stop increase. The effective 
speed gained by using Anscochrome 
instead of Kodachrome film was thus 
only 1 f-stop. 

The reciprocity law failure character- 
istics of the film used must be known 
and considered. According to J. H. 
and J. W. Waddell‘ the time of exposure 
(£), expressed in terms of pictures per 
second, is approximately E = % X 
1 pictures sec for the Fastax camera, 
and E = } xX 
Eastman camera. In respect reci- 
procity law failure we must consider as 


1 pictures/sec for the 


ranges of actual exposure time in seconds 
the following: 


1/1500 — 1/6000 sec for Fastax d-c runs; 
1/4800 — 1, 48000 sec for Fastax a-c runs; 
and 


1/3000 - 1/12500 sec for Eastman a-c 
runs. 


Lohse: 


The reciprocity failure characteristics 
of the new Super Anscochrome film, 
as reported by A. F. Gifford and F. H. 
Gerhardt,® promise an improvement; 
however, we have not yet had the op- 
portunity to test and evaluate this film. 


Camera Technique 


Many furnace interiors have no sta- 
tionary objects which can be used to 
focus the camera visually. It is common 
practice to determine the film to subject 
distance and focusing range, using blue- 
prints of the furnace. The lens calibra- 
tion should be checked. The immediate 
vicinity of self-luminous events requires 
that photographers wear appropriate 
safety clothing. Cameras became so 
hot in some taking positions that the 
operator requires asbestos gloves. The 
Cameras Can be protected from excessive 
heat with aluminized asbestos covers, 
leaving an opening for the lenses. No 
film was lost due to exposure to excessive 
heat because the film was left in the 
camera no longer than absolutely neces- 
shows the 


sary Figure 16 camera 


yosition for blast furnace photography 


Summary 


For accurate color exposure in high- 
speed photography of self-luminous sub- 
jects many variable factors must be 
considered. Two lens attachments, a 
light-meter holder and a lens setting 
dial which permit fast and precise camera 
adjustments, are required. The basic 
exposure for a given self-luminous event 
must be modified according to film type, 
reciprocity law failure and camera 
speed. Characteristic performance curves 
for the Eastman High-Speed Camera 
Type III and for the Fastax Camera 
Model WF-14 have been shown. A 
practical method of reporting high- 
speed exposures which is based on ad- 
justed exposure curves has been sug- 
gested. These curves are also useful for 
a rapid determination of exposures if 
the camera speed is changed 

At the Convention 
amples of films of self-luminous events 


numerous 
were projected.) 
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1000 pictures ‘sec. There are other 


are not covered by this paper, such as 


cs, where we definitely need higher 
framing rate. Strictly speaking, this is not a self- 
nous event but is better described as a self- 
luminous plus illuminated event 

\fr. Endelman: Did you build special boxes to 
protect the equipment’ 

Vr. Lohse: We have aluminum-covered asbes- 
tos covers for the cameras but the lenses are pro- 
tected only in very rare instances; for example, 
when close to the furnace, we use some silica 
glass in front of the camera 

Vr. Endelman: What was the ambient tempera- 
ture of the camera? 

Lohse 


have to use asbestos gloves to load them and 


The cameras may get so hot that we 


handle them and we keep the film in the camera 
for as short a time as possible. We have not 
measured the actual temperature of the cameras. 
It depends on how long they are standing in the 
furnace position 


Color Exposure for Photography of Self-Luminous Events 571 


‘ 
4 
bigs 
‘> < 
} 
a8 
4 
dish 
j 
in such instance have taken pictr 
pictures, sec and it might be useful to 
allurgical 
quite well at 
tields 
} 


Practical Film Cleaning 
for Safety and Effectiveness 


Because the various kinds of dirt that can accumulate on motion-picture film de- 
grade the image quality of negatives and positives, film cleaning has always been an 
important operation. This paper reviews the problems of cleaning current 
color and black-and-white films, and classifies possible cleaning solvents on the 
basis of inertness to film, hazards to personnel, risk of fire, physical properties and 
cleaning efficiency. No solvent meets all requirements but commercial operation 
is possible with carbon tetrachloride, Freon-113 and hexane. Methyl chloroform, 
now commercially available, has some advantages over each of these. As a matter 
of fact, practical cleaning can also be accomplished with water. The importance of 
good technique in film cleaning is emphasized. 
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I. THE FILM-CLEANING OPERATION 


High acceptance standards set for 
professional print quality make it es- 
sential that motion-picture film be 
cleaned periodically. The actual fre- 


quency of cleaning depends, to a large 
degree, on the type of film (whether posi- 

the 
and the standards for 
cleanliness and print quality maintained 


tive or negative), subject matter, 


the use it receives, 


by the responsible individuals. 


1955, at the Society’s 
Lake Placid by D. W. Fassett, 
who read the paper) and F. M. 
Kodak Park Works, 


Presented on October 5, 
Convention at 
F. J. Kolb, Jr., 
Weigel, Eastman Kodak Co 
Bldg 35, Rochester 4, N.Y 

his paper was received on 1958.) 


April 8, 


79 
i- 


The objective is to remove from both 
sides of the film all foreign material that 
might detract from the final quality, 
and the same 
little damage to the film as possible 
during the cleaning operation. 

Negatives and intermediate films usu- 
ally pick up a surface accumulation of 
foreign matter during cutting, editing 
and printing dirt 
becomes even more obvious on the final 
print because the high contrast of the 
print film increases the contrast of the 
dirt carefully operated 
laboratory the principal dirt is a surface 
accumulation of dry dusts and lint. 
To remove this, the negative should be 


at time to introduce as 


operations. 


image. In a 


By D. W. FASSETT, 
F. J. KOLB, JR., 
and E. M. WEIGEL 


cleaned before the first print is made, 
and also periodically during the printing 
runs. This may be done after each print, 
after 5 to 50 prints or after longer in- 
tervals depending upon the laboratory. 

The amount of dirt that can be allowed 
to accumulate print is usually 
greater than can be tolerated on a nega- 
tive. 


on a 


II. FILM-CLEANING SOLVENT 
PERFORMANCE 


there 
cleaned successfully with an 
dry plush, or related tech- 
usually 
solvent 


Although occasions when 
film can be 
air blast, a 


nique, it is 


are 


convenient to 
aid in this 


more 


use a suitable to 


operation. 
Removal of Surface-Accumulated 


Foreign Matter 


Film which needs cleaning may carry 
of 
lubricating oils, 


processing 
from 
fingerprints, 


a variety dirts such as 
sludge, 
tape, crayons, 
lint, etc., may 
scraped from the film itself by the fric- 
tion guides, etc., in the film- 
handling equipment. Oils and similar 


materials must be dissolved for removal, 


adhesive 
wax from 


or it carry particles 


of gates, 


since a nonsolvent will merely spread 
them over the film surface in an uneven 
pattern leaving mottled areas that will 
print through Nonsoluble 
dirts must the film 
surface and floated or wiped away in a 
manner that prevents film abrasion. 


or project. 


be loosened from 


Inertness to Film Components 

Film cleaning is intended to act only 
and to improve 
the pictorial or performance quality of 
the film by Therefore, 
an ideal cleaning solvent must be inert 
not only to the silver images of black- 
and-white film, but the toned 
images and dye images resulting from 
modern photographic 

Furthermore, the cleaning must have 
negligible upon the plastic film 
base supporting the emulsion and upon 
the physical properties 
itself. 

There are relatively solvents ac- 
tive enough to dissolve film base; 


on foreign substances, 


their removal. 


also to 


color processes. 


action 
of the emulsion 


few 
how- 
ever, many solvents whose activity falls 
far short of dissolving the base can still 
be absorbed in harmful amounts. Film 
base swollen by solvents may be stretched 
and distorted, may show the imprints of 
adjacent convolutions, and may abrade 
easily. It may also show high rates of 
dimensional and undesirable 
changes as the absorbed solvent gradu- 
ally leaves. 


other 
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Finally, a cleaning solvent used on 
negatives intended for contact printing 
must leave no photographically active 
residue that could initiate fog growth or 
desensitization of the positive film during 
the printing operation. 


Freedom From Hazard 


Health and safety standards demand 
that any proposed film-cleaning methods 
and materials be viewed critically for 
any possible hazards. Physiological dan- 
through ingestion, 
contact with 


gers to personnel 


inhalation or physical 
solvents and their vapors are criteria for 
determining not only whether a given 
material is suited for use but also the 
tvpe and extent of equipment needed 
to adequately safeguard personnel. 
Hazards associated with low-flash- 
point solvents are also primary considera- 
tions. The lower the flash point or the 
lower the maximum allowable concen- 


tration MAC), the 


the ventilating systems, static eliminators, 


more elaborate 
etc., required. Large laboratories where 
film cleaning is 4 major operation may 
amortize the cost of ventilating equip- 
ment out of savings in the purchase of 
solvent. In laboratories, however, where 
such cleaning is only a minor operation, 
the cost of equipment necessary to pro- 
vide proper ventilation and maintain 
vapor concentrations within safe limits 
for the more hazardous solvents may be 
prohibitively expensive 


Convenience 


Custom has established certain tech- 
niques for film cleaning designed largely 
around the use of carbon tetrachloride 
As a result, the desirable physical prop- 
erties of an ideal film-cleaning solvent 
have been closely related to the properties 
of carbon tetrachloride Solvents of 
quite different properties can be used 
if the technique of cleaning is altered, 
but it is usually very difficult to make 
such changes. The physical operation 
of cleaning should resemble either hand 
inspection and rewinding, or the simpler 


mechanized rewinding operations 


Ill. REVIEW OF PREVIOUS WORK 


From the earliest days of motion pic- 
tures, dirt has been a problem and con- 
siderable effort has been directed to the 
cleaning of film. As soon as_ practical 
projection light sources became avail- 
able, motion-picture images were fre- 
quently magnified over 200 diameters 
and the trend has continued until now 
magnifications of approximately 2000 
diameiers are encountered. Continued 
emphasis has been necessary to keep 
this dirt sufficiently inobvious so that 
it does not intrude upon the artistic 
objectives of the picture. 

Emphasis has shifted, however, as 


various problems in  motion-picture 


handling have been alleviated. and as 


Fassett, Kolb and Weigel: 


standards have changed. Film cleaning 
was discussed and described in detail 
20 to 30 years ago,'*!7 and much of this 
technology is still applicable. It should 
be pointed out, however, that there is 


no longer a need for major concern ove 


water-spot removal and correction of 


film brittleness. Furthermore, our know!l- 
edge of the physiologic effects of sol- 
vent vapors has increased tremendously 
so that more adequate precautions in 
solvent handling can now be provided. 


Water-Spot Removal: After the aqueous 
processing of film, surface water, if 
not completely removed, will leave a 
visible whitish pattern on the film sur- 
face as the dissolved salts from the 
water are left in varying deposits. Clean- 
ing solvents containing small amounts 
of water were necessary to dissolve these 
residues, and an_ extensive 
Crabtree and 


mineral 
study was reported by 
Carlton.?:!4 

Modern 
adequate 


processing equipment em- 
ploying compressed-air or 
vacuum squeegees has water- 


spot removal an obsolete art 


Solvent Cleaning The 
solvent cleaning was quite adequately 


problem of 


described by Crabtree and Carlton? 


in 1927. At that time, however, the avail- 
able solvents that could be considered 
seriously were limited to the following 
Dichloroethyvlene Tetrachloroethylene 
Trichloroethylene Dichloroethane 


Benzene 


As these materials were evaluated 30 


Carbon tetrachloride 


vears ago, carbon tetrachloride was 
preferred, both for cleaning processed 
negative and print films and for removing 
oil from unprocessed raw  stock.'? At 
that time, however, it was necessary to 
maintain careful control over the purity 
of commercial carbon tetrachloride, 
testing for the presence of sulfur chlo- 
ride, free acid, water, and products of 


hydrolysis and photolysis 


Hazards to Personnel: One very signiti- 
cant advance during the past 30 years 
is a much better understanding of the 
effects of solvent vapors upon human 
beings, made possible by the accelerated 
research in medicine and_ physiology, 
and the development of occupational 
medicine which in turn led to the pub- 
lication of many experimental and clin- 
ical reports on the hazardous properties 
of certain solvents. An important con- 
sequence has been the growing realiza- 
tion that materials such as carbon tetra- 
chloride and benzene are in fact haz- 
ardous substances which require a very 
high degree of industrial hvgiene and 
medical control for their safe use.' 

The most obvious advances in film 
cleaning during recent years have been 
initiated by the search for solvents less 
dangerous than carbon tetrachloride, 
and by the developments in the tech- 


nology of film cleaning that more effec- 
tively keep harmful vapors away from 
personnel. 

Standards of Cleanliness: Finally, it 
should be pointed out that the standards 
motuon-picture 
through 


for allowable dirt on 
film have steadily tightened 
the years. Every development of im- 
proved films, optics, equipment design, 
etc., that has produced improvements in 
acutance, tone 


has at the 


resolution, graininess, 
and color reproduction, et 
same time made dirt more visible and 
has reduced the “thresholds of  visi- 
bilitv’’ for number of defects, size ot 
particles, contrast of defects, etc. This 
means a constant reappraisal of the 
efficiency of film cleaning and there 
is every indication that this need will 


continue indefinitely. 


IV. CURRENT FILM CLEANING 


Film cleaning techniques at the present 
time are limited to the use of: dry plush, 
ur blasts and solvents. The choice of 
technique is dependent upon the nature 
of the film being cleaned and of the 
dirt carried by the film: both dry plush 
and air blasts are primarily limited to 
the cleaning of negatives during the 
printing cycle in a motion-picture film 
laboratory for the removal of ‘‘dusts” 
whose adhesion to the film is low; 
solvent cleaning is required for more 


thorough ( leansing 


Dry Fabrics 


The potential hazards associated with 
the use of a dry fabric for cleaning are 
great, and the limitations on efficiency 
therefore, this technique is 
employed only in a few 


are large: 
successfully 
motion-picture film laboratories under 
conditions where nothing but dry sur- 
face dirt is to be removed. The im- 
portant considerations are (1) nature of 
the dirt; softness and structure of the 
cloth: (3) removal of abrasive material; 
and (4) accumulation of static electrical 
charges 

During laboratory handling of film a 
certain amount of room dust and dirt 
settles out on, and is attracted to, the 
film even from ventilated and dirt-con- 
trolled areas. Clothing, gloves and clean- 
ing fabrics produce lint while additional 
dust appears as particles scraped from 
the film bv edge guides, gate rails, 
sprocket teeth, etc. These can be removed 
effectively by the proper use of dry plush. 
On the other hand, fingerprints, tape 
adhesives, lubricating oils, editing marks, 
and similar materials, adhere more 
tenaciously and are not removed bv the 
purely mechanical action of a dry fabric. 

Since many of the hard-surfaced tex- 
tiles will themselves scratch film emul- 
sion and support, the number of toler- 
able fabrics is limited Softer textured 
materials including those with pile or 
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nap are essential, and furthermore have 
the advantage of holding the dirt within 
their structure, thus taking it out of con- 
tact with the film surface. In the case of 
hard, gritty particles this entrainment in 
depth can prevent, or at least minimize, 
filn The 
especially good for such cleaning. These 


abrasion fabrics are 


pile 


are at their maximum efficiency when 
used on semiautomatic equipment where 
a vacuum nozzle continually cleans the 
plush 

Rubbing a dry cloth against film is an 
excellent method for building up high 
electrostatic charges which might, in 
themselves, defeat the cleaning operation 
Highly 


particles from the air and from neighbor- 
that 


charged film will attract dust 


ing work surfaces, so conceivably 


the film might be dirtier after cleaning 


be tore 


Ihe use of dry plush, there- 


is practical only in the motion-pic- 


ture laboratory where air-conditioning 


intains relative humidities of 50 to 


> Since the 


film itself has or soon ac- 
quires a moisture content approximately 
in equilibrium with the air® (because it is 
unwound and freely exposed to the au 
in the course of normal operations), 
there is a consequent increase in electrical 
conductivity of the film emulsion. This 
aids in dissipating accumulating charges, 
and in combination with equipment de- 


static control helps to limit 


electrification. Dry-plush cleaning 
definitely not recommended for low- 
humidity areas or for workrooms with 


uncontrolled humidity 
Drv-fabric 
an important 


application, 


fills 


special 


cleaning, therefore, 


need in a very 


and with care can _ be 
completely successful in its limited ob- 
iectives. It does not have general 


applicability. 


Air Blasts 


For the same situations in which drv- 
fabric cleaning is applicable, it is alter- 
natively possible to use controlled high- 
velocity air. In this case, the momentum 
of the air stream impinging upon the 
film supplies the energy for loosening and 
removing dust particles. The necessary 
pressure drop to produce high-velocity 
jets can be obtained by supplying air 
under pressure, or by exhausting air 
under vacuum, or by a combination of 
the two. 

Hazards to the film in air-blast clean- 
ing are somewhat different from those in 
dry-fabric cleaning, but by no 
negligible. The air used must be clean, 
not only to avoid depositing its dirt upon 


means 


the film but also to avoid scratching. 
The use of high-velocity, airborne grit for 
sand-blasting operations is ample evi- 
dence of the damage potential. Airborne 
oil droplets (so difficult to avoid in air 
from most compressor systems) not only 
will collect upon the film surface to pro- 
duce mottled and help dust 
particles to adhere, but under some high- 


areas 
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velocity conditions can also physically 
deform the emulsion surface. Finally it 
must be realized that an air stream mov- 
ing against a poor conductor of electricity 
like film can and will generate static 
charges, so that controlled humidity to 
maintain adequate moisture content in 
the film emulsion is essential also in air- 
blast cleaning 

Of course, it is an obvious requirement 
that any dirt removed by the air be pre- 
vented from redepositing elsewhere on 
the film 
paths so that the dirt once suspended in 


This requires adequate air 


the air is removed quickly from the film 
vicinity to prevent reimpingement as well 
as to prevent settling onto critical areas 
as the velocity drops 

Air-blast cleaning also, therefore, fills 
an important need but has limited ob- 
jectives and applicability 


Solvent Cleaning 


The most versatile film-cleaning pro- 
cedure is the intelligent application of a 
suitable solvent to the film. The function 
of the liquid is fourfold: (1) to dissolve 
some of the dirt; (2) to loosen and dis- 
perse dirt that it does not dissolve; (3) 
grit in order to 


to give mobility to 


minimize scratching; (4) to help dis- 


charge the static electrification of film so 


far as is possible 


Single pure solvents 


accepted as film 
cleaners have until recently been limited 
to two. Carbon tetrachloride has been 
from the early davs of motion pictures the 
most commonly used film-cleaning sol- 
vent. It is generally satisfactory from the 
standpoint of evaporation; it is a good 
solvent for grease and oil; it is inert to 
film, and is noncombustible. Finally it is 
readily available in sufficient purity at a 
Actually film- 


cleaning operations have been developed 


reasonable price. most 
to make use of solvents having physical 
properties very similar to those of carbon 
now al- 


tetrachloride. Therefore, it is 


most mandatory that a film cleaner be 
comparable with carbon tetrachloride in 
desirable physical properties. 

While pure carbon tetrachloride meets 
practically all of the requirements of a 
film cleaner, there is a growing general 
awareness of its health hazard.*° Its safe 
use requires very effective engineeering 
control of vapors, the repeated demon- 
stration by chemical measurement that 
the concentrations in air are well below 
any hazardous level, and the repeated 
medical examination of personnel.! These 
strict requirements have been largely 
responsible for the current interest in 
substitute film-cleaning materials. 

Probably second in popularity as 
traditional film cleaners is a small group 
of aliphatic hydrocarbons resembling 
hexane. Hydrocarbons are_ generally 
good film cleaners, although they tend 
to be less effective in discharging static 
electricity than the chlorinated materials. 
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Moreover, they represent a considerable 
fire hazard because of low flash point. 
Nevertheless, there has been considerable 
commercial film 
cleanerswhere properly designed ventilat- 
ing equipment has been installed. In spite 
of this, the increasing concern of various 


use of hydrocarbon 


municipal groups about the hazards to 
the general public associated with the 
use of flammable materials in urban 
communities has resulted in increasingly 
strict regulations. In many areas, there- 
fore, it has become expensive, incon- 
venient or nearly impossible to use flam- 
mable film cleaners 

Bevond these two solvents there is no 
generally preferred material, although 
several have had limited use. Within the 
last ten vears Freon-113* has had limited 
acceptance because it is not flammable 
and has a much lower toxicity than car- 
bon tetrachloride. The high cost of this 
material, however, has greatly limited its 
applications. Recently, inhibited methyl 
has become commercially 
Chlorothenet 


of the solvents discussed in greater detail 


chloroform 
available and this is one 
later in this paper. There have also been 


some attempts to use other solvents 
such as isopropyl! alcohol but the useful- 
ness of these materials is quite limited 

It is apparent, therefore, that the dis- 
film-cleaning sol- 


that 


advantages of earlier 


vents have increased steadily and 
this is a profitable time to reexamine all 


reasonable substitutes. 


Proprietary solvent cleaners generally con- 
sist of solvent mixtures 
These the 


consumers who want to buy small quanti- 


and _ solutions. 


answer need of smaller 


ties of a cleaner, and they appeal to 


larger consumers who want something 
besides a single solvent. In such a pro- 
prietary cleaner it is possible to blend 
several solvents and to incorporate dis- 
solved solids. Solvent blends as dis- 
modification of 
Dis- 
solved solids consist primarily of mate- 
the electrification, 
and of film lubrication. In such a pres- 
entation as this it is difficult to consider 
adequately the proprietary 
film-cleaning materials, but any partic- 
ular 


against the simple materials here dis 


cussed later allow 


physical and chemical properties 


rials for control of 


numerous 


one can certainly be evaluated 


cussed. Such an evaluation will tend to 
aid both manufacturer and user of these 
proprietary cleaners. 

This paper is concerned primarily with 
the presentation of data on a large 
number of potential film-cleaning sol- 


* Trade name of E. I. du Pont de Nemours & 
Co., Kinetic Chem. Div., for 1,1,2 trichloro- 
1,2,2 trifluoroethane. The Kinetic Chemical 
Div. has recently announced a change in the 
trade name for 1,1,2 trichloro-1,2,2 trifluoro- 
ethane from Freon-113 to Freon-TF. A similar 
product is available from the General Chemical 
Div. of Allied Chemical Corp. under the trade 
name Genetron-226. 

¢ Trade name of Dow Chemical Co 
hibited 1,1,1-trichloroethane. 


for in- 
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Th 


vents. It is concerned also with eval- 
uating the techniques of film cleaning and 
suggesting an integrated approach to the 
whole problem. 


V. LIMITATIONS ON ACCEPTABLE 
FILM-CLEANING SOLVENTS 


The criteria applied to sort out mate- 
rials worthy of more critical examination 
were four important properties: evapora- 
tion rate, toxicity, flash point and cost. 
Limits were chosen by reference to four 
common solvents applicable to film clean- 
ing but possessing certain deficiencies: 
carbon tetrachloride, hexane, Freon-113 
and water. It was decided that solvents 
beyond the range of these materials 
would require too great a departure from 
established practice to be of general 
interest 


Evaporation Rate: From the materials 
which are liquid at room temperature, 
those possessing an evaporation rate no 
faster than that of Freon-113 and no 
slower than that of water have been 
selected. Although it is entirely practical 
to design apparatus for handling sol- 


vents having a much wider range of 


evaporation rates, much less complicated 
equipment is required for use with sol- 
vents within these limits. Solvents for 
hand-cleaning operations are limited to 
even a narrower range 

The use of materials having a more 
rapid evaporation rate than Freon-113 
results in excessive solvent loss, and some- 
times even in moisture condensation be- 
cause the evaporation of the solvent cools 
the film below the dew point of the air. 
Similarly, the use of solvents whose evap- 
oration rate approaches that of water re- 
quires excessive drying times by normal 
convection, and may require the use of a 
drving cabinet. It was found, however, 
that cleaning with water (containing a 
detergent) coupled with impingement 
drving can be carried out on equipment 
sufficiently simple and compact to make 
it practical in many cases 

In this screening operation, therefore, 
a lower limit was imposed on the vapor 
pressure of the cleaner of 20 mm mercury 
at 20 C and an upper limit of 300 mm at 


20 ¢ 


Physiological Hazards: The only reason- 
able objection that can be raised against 
carbon tetrachloride as a film cleaner 
is its health hazard. This is reflected in the 
currently accepted value for the maxi- 
mum allowable concentrationst{ for car- 
bon tetrachloride vapors in air to be 
breathed, which is 25 ppm (parts per 
million), or approximately 0.160 g cu 


t These concentrations, sometimes abbreviated 
as MAC, are also referred to as Threshold Limit 
Values. Where data are available, the values for 
solvents evaluated in this paper will be taken 
from the report of the American Conference of 
Governmental Industrial Hygienists.§ 
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m. It seemed justifiable, therefore, to 
eliminate from. serious consideration 
volatile materials with a high degree of 
toxicity with MAC’s of 25 ppm or 
less — providing that such concentrations 
could be reached in the saturated vapor 
at reasonable temperatures. Other mate- 
rials were eliminated because of hazard- 
ous absorption through the skin or irri- 
tant action on the skin. 


Flash Points: Hydrocarbons suitable 
for film cleaners are classified as hazard- 
ous materials on the basis of low flash 
point. We have selected hexane with its 
flash point of —15 F as representing the 
lowest acceptable flash point because ex- 
cept for this limitation it is otherwise 
desirable. Actually the precautions neces- 
sary to keep the vapor concentration 
below the explosive limit are no more 
than those required to keep the concen- 
tration of carbon tetrachloride below its 
toxic limit. In suitably designed equip- 
ment, therefore, it may be possible to use 
hydrocarbons with complete safety 
Practically, however, the controlling 
factor will be local fire regulations and 
many communities will impose limita- 
tions much more severe than we have 


chosen 


Cost: The direct cost of the solvent of- 
ten makes a small but hardly ever 
negligible contribution to the cost of film 
cleaning. Therefore, the availability of 
Freon-113 a very satisfactory film 
cleaner at a price which prevents it 
from competing in a great many applica- 
tions sets a natural limit on maximum 
cost of a film-cleaning solvent. Inasmuch 
as the price data are obtained from 
several different sources representing 
differences in quantity, packaging, serv- 
ice, etc., it was necessary to use a differ- 
ent price scale within each series. In the 
range of interest to a commercial motion- 
picture laboratory, however, the price 
of Freon-113 is about $0.84 per Ib in 
10-Ib lots (3.09 qt), and $0.64 per Ib 
in 200-lb lots (15.4 gal). 

Obviously the cost of a solvent is not 
an invariable property and changes 
rapidly with changes in the chemical 
industry. This one screening criterion, 
therefore, should be reviewed every 
several years to keep pace with new sol- 
vents that can be expected to become 
available. 


VI. SCREENING OF SOLVENTS 


Table I lists a number of solvents that 
might be considered for film cleaning, 
and tabulates enough information either 
to confirm their usefulness or to estab- 
lish a reason for rejecting them. The sol- 
vents listed include those reported to be 
used as film cleaners, those that have 
been the subject of inquiry, and those 
suggested by the preliminary criteria 
discussed above. 


From this group only fourteen meet 
the following additional requirements for 
film-cleaning solvents sufficiently well to 
be of real interest. This smaller group is 
identified in Table II. 

The details of this further screening are 
of interest in order to describe the 
methods of evaluation which can be 
applied to solvents in general and to 
proprietary mixtures. 

(1) Evaporation Rate 

Whenever the allotted drying time 
is restricted and no auxiliary drying aids 
are provided, rate of evaporation is an 
important limitation. Only when film- 
cleaning equipment provides a drying 
cabinet with circulating heated air 
does it become a secondary consideration. 
This restriction alone serves to eliminate 
many materials. In normal hand clean- 
ing of film on a rewind, for example, the 
time available for evaporation from the 
cleaning point to the take-up roll is only 
in the order of one or two seconds, and 
there must be complete evaporation of 
all the solvent applied. 

The melting and boiling points of a 
substance frequently indicate with suffi- 
cient accuracy its general suitability 
from the standpoint of evaporation rate. 
When available, published vapor pres- 
sure data at room temperatures were also 
utilized for more critical distinction. 
However, because vapor pressure data 
are rather limited, empirical evapora- 
tion rates for some solvents that were 
judged sufficiently important were also 
measured. This was accomplished by 
placing 0.3 ml of solvent on a watch 
glass shielded from drafts and noting the 
time required for evaporation to dryness 


(2) Personnel Hazard 


Substanc es which were known to be 
highly hazardous were immediately 
eliminated without further consideration. 
Also discarded were those materials 
which had a seriously offensive odor or 
were known to cause dermatitis. 

Considerable literature exists on the 
industrial toxicology of a few of the re- 
maining solvents. The commercial avail- 
ability of manv others is verv recent and 
their industrial applications have been 
limited and of short duration. All of these 
solvents have been considered and rated 
in the order of their approximate overall 
hazard in use as film cleaners. In estimat- 
ing the hazard, we have taken into ac- 
count both the inherent acute and 
chronic toxicity of the materials, and 
also considered to some extent the rela- 
tive degree of volaiilitv. We have tried 
to consider both what is known about 
animal experiments and what is known 
from human experience with these sub- 
stances. Obviously there is a great deal 
more known about some of them such as 
carbon tetrachloride than about others. 
Thus, it was possible to divide the solvents 
in Table II into groups representing 
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Table I. Solvents Seriously Investigated for Possible Use as Film Cleaners. (Note that many of these proved to be undesirable.) 


Volatility 


= 50 
= ¢ 
5 
= & 
Column \ 1 2) 
n-Amyl chloride 108 
tert-Amy! chloride 
lsoamy!l chloride 100 
Amy! methy! ether 88 
Benzene 80 77 
1-Bromo-2,2-difluoroethane 57 
tert-Butyl acetate 5 
Buty! bromide 102 33 
n-Butvl chloride 78 80 
tert-Butyl chloride 51 
Buty! ethyl ether 43 
éert-Butyl ethyl ether 
Buty! methy! ether 71 
Carbon tetrachloride 77 1 
Chlorebromomethane 7 
1-Chloro-2-butene s4 
1-Chloro-2,2-difluoroethane 36 
Cyclohexane 81 80 
Cyclohexene ; 83 ) 
Cyclopentane 50 272 
Cyclopentene 44 300 
1,1-Dichloro-2,2-difluoroethane 
1,2-Di hloropropane 7 42 
1,2-Dichloro-1-propene 75 
Diisopropylamine 83 84 
1,1-Dimethoxyethane o4 
2,3-Dimethyl butane 58 200 
2,5-Dimethylfuran 3 
2,4-Dimethy]-2-pentene 83 
Ethy! alcohol 78 43 
Ethyldimethylamine 38 107 
Ethyl nitrate 87 
Freon-113 (1,1,2-trichloro-1,2,2-tri- 
fluoroethane 45 320 
Heptane 98 36 
Hexane 69 120 
Isopropy! alcohol 82 32 
Methyl alcohol 65 96 
Methyl chloroform (1,1,1-Trichloro- 74 100 
ethane)# 
Methylcyclohexane 100 36 
Methylcyclopentane 72 110 
Methylfuran 63 
Naphtha, Petroleum No. 1 39-190 
Propyl ether 90 58 
Toluene 110 22 
1,1,2-Trichloroethylene 87 60 
2,2,4-Trimethylpentane 100 38 
Water 100 17 


* Support abrasion-susceptible. 


high, moderate or low degrees of health 


+ Serious, chronic 


Flash Point 


= Effect on Film 
Support Toxicity Nos. refer to 
Film Tenite Image Gen. MAC columns of 
ac re} 5 base core Silver Dye hazard ppm Cost Odor _ this table) 
3 (4) (6) (7) (8) 9) 10) 11) (12) (13) 14) 
54 None None High Sweet 1, 12,* 
High 12 
23.5 None None High Objec- 12, 13 
thon- 
able 
High 12 
10 Slight Slight High 25 Low Hydro- 10, 11,t 
carbon 
High 12 
100 None None High 12 
55 Mod Mod 10 
13.5 20 16 None Vv. None None Mod Mod. Ethe- , Table Il 
real 
High 12 
40 Mod 12 
High 12 
High 12 
14.7 None None None None None None High 25 Low 10,11,+ Table 
Il 
None None Severe Severe Mod 400 Mod. Chloro- 6, 7, 10 
form 
High 12 
High 12 
15.0 40 18 None None None None Low 400 Low Aro- Table II 
matic 
<—20 Low 400 Mod 4 
5 <-10 <-10 None None None None Low Mod Table Il 
High 2. 42 
High 12 
65 59 Mod Severe Mod. 75 Low Sweet 7 
High 12 
30 20 High Mod. Strong 10, 13, § 
High Aro- 12 
matic 
< 20 4 
45 Slight Slight Mod. Sweet 6,7 
High 12 
39.3 65 57 Mod. Severe Low 1000 Low Good 6,7 
High Strong 10, 13,8 
50 50 Severe V. Sev. High Pleas- 6, 7, 12 
ant 
5.5 None None None None None None Low Mod. Table II 
30.7 19 25 None None None None Low 500 Low —, Table II 
8.0 —14 —7 None None None None Low 500 Low Table II 
44.4 70 56 None None None None Low 400 Low Pleas- Table Il 
ant 
60 54 Severe Severe Mod. 200 Low 6, 7, 10 
13.4 None None None V. Sl None None Low 500 Low Chloro-—, Table II 
form 
23.5 21 25 None None None None Low 500 Low Aro- , Table Il 
matic 
< —20 None None Mod. 4 
High 12 
re 20-110 None None None None Low 500 Low Table Il 
—15 —18 Low 500 High 12 
37.5 45 40 None V. SI. None None Mod. 200 Low Table II 
None None Slight Severe Mod. 200 Low 6,7 
17.8 19 18 None None None None Low Mod , Table I 
None None None None None None Low Table II 
toxicity ¢ Serious, acute and chronic toxicity. § Skin irritant # Inhibited type. 


hazard. 


This evaluation must be taken only 
as a guide to the proper handling of these 
materials. On the basis of information 
presently available, it is believed to be 


conservative and to suggest 


reasonable 


precaution for protecting the health of 


those involved in film cleaning. 


576 


(3) Chemical Stability 


Many organic compounds decompose, 
polymerize, react with their container, 
or otherwise alter in composition under 
conditions of general use or during stor- 
age, with attendant changes in physical 
and chemical properties. Film cleaners 
for commercial use must have adequate 


stability to permit shipment in metal 
drums and storage of partially filled 
containers for periods of several months. 
Film cleaners for amateur use should 
probably be stable for even longer pe- 
riods of time. All materials whose known 
chemical stability was inadequate to 
meet this requirement were eliminated. 
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Table I. Acceptable Solvents Meeting the General Requirements for Film Cleaning. 


Acetate- Acetate- High-Acetyl 
Propionate Butyrate Acetate Effect on Tenite Cores 
15 Min. 60 Min. 15 Min. 60 Min. 15 Min. 60 Min. 15 Min. 60 Min 
1. n-Butyl chloride None None None Chord None None _ V. Slight Mod. Swell 
Swelling 

2. Carbon tetrachloride None None None None None None None None 
3. Cyclohexane None None None None None None None None 
4. Cyclopentane None None None None None None None None 
5. Freon-113 None None None None None None None None 
6. Heptane None None None None None None None None 
7. Hexane None None None None None None None None 
8. Isopropyl alcohol None None None Sl. Curl None None None None 
9. Methyl chloroform* None None None None None None _ Slight Swell. 
10. Methylevclohexane None None None None None None Nene None 
11. Naphtha, Petroleumt None None None None None None None None 
12. Toluene None None None Curl None None None Swell 
13. 2,2,4-Trimethylpentane None None None None None None None None 
14. Water? None None None None None None None None 


*Data obtained from tests of Dow Chlorothene 
tData obtained from tests of Esso Solvent No. 1 


(4) Flash Point 


Ihe flash point of a solvent is such 
a common empirical method of judging 
its flammability hazard that the value 
was determined by both the Tag Open 
Cup and Tag Closed Cup procedures 
whenever appropriate values could not be 
found in the literature. 


(5) Action Upon Film 


It is obviously important that the 
cleaner have no harmful effects upon 
either the image or the physical properties 
of the film. 

Stability of the image means no percep- 
tible change in the silver of a black-and- 
white film, or in the dyes or toned images 
of a color film. Silver-image stability 
is now relatively easy to predict in mate- 
rials of the film-cleaner type, since the 
most important requirements are no 
free acidity and no labile sulfur com- 
pounds 

The increasing use of color emulsions 
has added to the complexity of film- 
cleaner evaluation since a great variety of 
dyes and color formers are routinely en- 
countered. Therefore, the fact that a 
solvent meets the black-and-white cleaner 
standards of purity may not always be 
adequate 

In the evaluation of solvents upon the 
dyes of Eastman Color Negative, five 
strips were prepared for each solvent to 
be tested, plus five check strips that were 
not treated with any solvent. Each strip 
had been exposed in sensitometer 
and processed normally to produce a 
neutral gray scale from which the red, 
green and blue characteristic curves 
were determined by the procedures of 
integral densitometry. Each strip was 
then cleaned with its corresponding sol- 
vent. Next, two of each group of five 
strips were exposed for 23 hr in a Tung- 
sten Light Stability Test Unit (essen- 
tially a tungsten fadometer), two were 
incubated for two days at 120 F and 


Effect on Film Support 


+Repeated wetting and drying of some films may produce density changes 


90°% relative humidity, and the last strip 
was held at room conditions. 

After these treatments, all strips were 
again read on the densitometer and new 
characteristic curves plotted. The second 
set of curves was then compared with 
the first, noting whether the strips which 
had been cleaned with solvent changed 
in any way differently from those check 
strips which had never been solvent- 
cleaned. Any differences which would re- 
quire a change in printing filters equiv- 
alent to 0.025 density units or greater 
were considered cause for rejecting a 
cleaning solvent.'® 

It is entirely possible to detect seriously 
dangerous solvents by only a crude ap- 
proximation of these tests. However, it is 
important to note that some accelerated 
keeping conditions may be necessary to 
show up a dye change initiated by the 
solvent treatment. Also the readings must 
be compared against readings on check strips 
which duplicate the test strips in every way 
except for the solvent cleaning. 

All of the solvents in Table II were 
tested for their action upon the dye 
images produced in normally processed 
Eastman Motion Picture Films. In the 
purity grade which was used, these sol- 
vents were found to produce no signifi- 
cant changes in the dyes. We _ believe. 
but have not proven, that these same 
solvents would also be safe for use on the 
images of other commercial color film 
products known to us. 

Stability of the film base is less easy to 
evaluate, because nearly every organic 
solvent will have some action upon film 
base materials, and the limits of accept- 
ance are harder to define. It was indi- 
cated previously that any material with 
obvious solvent action was rejected im- 
mediately. To provide an evaluation of 
less obvious solvent power, empirical tests 
were devised, and from these a con- 
servative appraisal was made. 


First, for each of the solvents under 
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Residue Electro- 


Personnel on static 

sonnel Evapo- Discharge Cost 
Hazard ration Ability Odor Gal 
None None Excellent Ethereal 2.80 
High None V. Poor Chloroform 1.47 
Low None V. Poor Aromatic 0.72 
Low None Poor Aromatic 8.32 
Low None’ V. Poor Chloroform 8.33 
Low V. Poor Aromatic 0.19 
Low V. Poor Aromati 0.19 
Low None Excellent Pleasant 0.50 
Low None Excellent Chieroform 1.44 
Low None’ V. Poor Aromatic 2.57 
Low None’ V. Poor Naphtha ).18 
Mod None’ V. Poor Aromatic 0.35 
Low None’ V. Poor Aromatic 3.46 
Salts Excellent 


consideration, an immersion test was 
made using samples of film coated on 
commercially important film supports. 
In the case of Eastman Motion Picture 
Safety Films, three different types of 
support have been used; the choice has 
been based upon the specific require- 
ments of the product and the particular 
advantages of the support. Included in 
the immersion tests were films on a high- 
acetvl cellulose acetate, a_ cellulose- 
acetate-propionate, and a_ cellulose- 
acetate-butvrate. Also included in the 
tests was a portion of a film core molded 
from Tenite II, a_ cellulose-acetate- 
butyrate, because it is common practice 
in commercial laboratories to handle 
film on plastic cores, and it is a fairly 
common accident for cleaning solvent to 
be spilled onto the core 

Observations were made at the end 
of 15 min and again at the end of one 
hour. Visual examination showed that 
as the activity of the solvent increased, the 
immersed film sample progressed through 
the following changes: (1) no visual 
change; (2) increasing curl; (3) softening 
and gelation of the film base; and (4) 
complete solution of the film base. The 
severity of this test is such that the 
etfect on film is greater than would nor- 
mally be expected for any film-cleaning 
operation. For this reason solvents were 
considered acceptable if they produced 
no more than a slight change in film curl 
and no visible action on the Tenite core 
in a 15-min immersion. The test is not 
considered excessively severe, however, 
because solvents found to curl the film 
into a “pipe” or to soften a Tenite core 
in a 15-min immersion have been a 
cause for complaints of film distortion 
aggravated, perhaps, by slight depar- 
tures from recommended tec hnique, but 
sull representing situations found in 
actual film-cleaning practice. 

Further qualitative information on sol- 
vent activity was obtained by watching 
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the evaporation of a small drop of sol- 
vent placed on the film base. An in- 
active solvent evaporates without leaving 
a trace. A more active solvent leaves a 
ring raised from the base surface. Still 
more active solvents leave a_ swollen 
mound on the base. It is desirable for a 
solvent proposed as a film cleaner to 
evaporate and leave no trace 

Finally, information was obtained from 
a practical test during the cleaning of 
film with a solvent-moistened flannel pad 
The activity of some materials toward 
film. so slight that merely bringing them 
into contact with the film support will 
cause no visible effect, nevertheless is 
enough to produce a slight softening 


action. This slight softening then makes 
it easy for the fabric pad to abrade the 
support during the wiping operation, re- 
sulting in a base haze of myriads of fine 
scrat¢ hes 

Because it is easy and obviously de- 
sirable to reject seriously active solvents, 
the real hazard to film lies in the margin- 
all ul solvents. It is a basic fact that 
plastic materials like film base tend to 
absorb solvents and those most readil\ 
absorbed are likely to be least readil\ 
released. The absorption of solvents 
softens and weakens the base, and the 
gradual protracted and usually nonuni- 
form loss of solvents distorts the film. 
In our ratings we have tried to be con- 
servative but we realize that it is possible 
to choose unfavorable techniques and 
thereby damage film with any solvent 


(6) Cleaning Efficiency 


Solvents which passed the various 
tests so far were next examined for their 
efficiency in removing foreign matter 
from film, for their tendency to leave 
a residue, and for their electrification 
propensities 

Residue on evaporation may indicate 
accidental dissolved solids or oils repre- 
senting contamination of a solvent, o1 
mav indicate intentional additions to a 
proprietary film cleaner. Inasmuch as 
film-cleaning solvents are necessaril\ 
good degreasers, some such contamina- 
tion is frequent. Furthermore, it is not 
uncommon for a proprietary cleaner to 
have dissolved solids intentionally added 
for controlling static electrification of the 
film or for film lubrication. Examination 
of the residue upon evaporation of such 
cleaners indicates whether one may 
expect to encounter difficulty with streak- 
ing when using the material. 

In some cases a residue on evaporation 
appeared to result not from dissolved 
material originally present in the solvent. 
but from foreign matter on the film, dis- 
solved by the solvent, and then de- 
posited in an objectionable manner upon 
solvent evaporation. 

In the first test for residue, a large drop 
of the substance under consideration was 
placed on the emulsion side and another 
on the support side of flashed and proc- 
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essed Eastman Color Negative as it 
lav on the cleaning table top. These 
drops were allowed to evaporate freely 
to dryness. Lo a certain extent this du- 
plicates what might occur during film 
cleaning if excess solvent is used. In 
the second test, the material in question 


was applied to the film with a pad of 


flannel. care being taken to see that no 
droplets were left on the film. Any resi- 
due after either test was further examined 
to see whether it was readily removed or 
made unobjectionable by buffing. or if. 
in the normal use of the cleaner, it was 
difficult to avoid streakiness and mottle 
on the cleaned film. Generally, single 
pure solvents were rejected if they left any 
residue; proprietary cleaning mixtures 
for which the residue was believed to 
represent intentional additives were re- 
jected if the residue could not readilv be 
buffed to a uniform invisible laver 
Removal of oil and dirt was judged by 
cleaning a portion of a projection print 
which had accumulated a considerable 
amount of various dirts, oils, etc., typical! 
of a print which has seen considerable 
normal! service. Abilitv of the solvent to 


clean such film was taken as evidence of 


its usefulness in extreme cases. 

Electrification tendencies represent 
another solvent property affecting the 
abilitv of a material to clean film satis- 
factorily. Film which acquires a static 
potential attracts dust, lint and other 
particles, so that even though it may 
have been clean momentarily, it may at 
the ume of future use be objectionably 
dirty. The operations of film cleaning 
generate static charges on the film by the 
separation of surfaces as the supply roll 
unwinds, and by the frictional effects of 
drawing the film through a cleaning pad. 
Therefore, it is important to note whether 
the solvent aids in discharging this 
potential, leaves it unchanged, or ac- 
tually aids in generating still higher po- 
tentials. The performance of several 
typical cleaning solvents has already been 
reported.’ 

The effect on electrification of film- 
cleaning solvents can be evaluated by 
first charging the film to several known 
levels. both positive and negative, then 
passing the film over a cleaning pad 
which is suitably moistened with the 
test solution. and finally noting the result- 
ant charge level. The electrostatic dis- 
charging abilities of the solvents under 
consideration were determined in this 
manner. In the ratings given in Table IT, 
“Excellent” means that cleaning with 
that solvent removes practically all the 
electrostatic charge from the film regard- 
less of the film’s initial potential. A 
“Poor” discharge rating indicates that 
cleaning with that solvent removed 
verv litte or none of the electrostatic 
charge. A solvent rated as “‘Bad’’ acts 
very erratically or even increases the 
charge on the film. It should be noted 
that these ratings apply only to the 


immediate effect upon the electrostaite 
charges during the film-cleaning opera- 
tion: none of these solvents leaves anv 
residue to affect subsequent electrifica- 
tion. 


(7) Availability and Price 


Availabilitv was judged from the list- 


ing of the solvent in the market reports 
(in the News Edition of Industrial and En- 
gineering Chemistry, or in the Paint, Oil and 
Drug Reporter) or its inclusion in the list of 


Eastman Organic Chemicals. Price com- 
parisons were made within each of these 
tabulations to eliminate solvents whose 
cost was greater than that of Freon-113. 
It is probable that this method of judg- 
ing price and availability is conserva- 
tive and that no reasonable materials 
were reyec ted in this stage The prices 
given in Table II are for guidance in 
estimating the relative costs of various 
materials and are not necessarily pre- 


cise quotations 


VIL PRACTICAL SOLVENTS 


After the various possible solvents 
had been screened, and the list reduced 
by considering in turn the various re- 


quirements of a good film-cleaning sol- 


vent. there remained a group of 14 sol- 


vents. any one of which is an accept- 
able film cleaner 

These acceptable solvents are listed 
in Table II. and their distinctive proper- 


ties are discussed in this section 
(1) n-Buty! Chloride 


This material verv closely resembles 


carbon tetrachloride in evaporation 
rate and is probably less hazardous. The 
combination of a rather low flash point 
and a rather high price. however, in- 
dicate that it will have onlv limited 


applications. 


(2) Carbon Tetrachloride 


Except for high toxicity this material 
is ideal as a film-cleaning solvent. In the 
future it will probably be emploved only 
in the largest film-cleaning installations 
where it will be practical and economical 
to provide proper ventilation, industrial 
hygiene and medical service for protec- 
tion of the personnel. 


(3) Cyclohexane 


Among the hydrocarbon film cleaners, 
cyclohexane is the closest to carbon tetra- 
chloride in evaporating rate and it has a 
flash point toward the upper range of the 
suitable hydrocarbon group. In common 
with all the hydrocarbons, it is not effec- 
tive in discharging ‘electrostatic poten- 
tials from the film. 


(4) Cyclopentane 


This is equivalent to cyclohexane in 
nearly all important qualities. It does 
show a higher rate of evaporation and 
at the same time has one of the lowest 
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l able 


flash points of the materials in 


(5) Freon-113 


Freon-113 trifluorotrichloroethane) 


shows low toxicity in experimental 
animals, and in this respect is similar to 
methylene chloride. It should be handled 
with the usual precautions recommended 
for most halogenated solvents. but 
occasional exposure to low concentrations 
from film cleaning is not considered 
hazardous 

Freon-113 would be a valuable cleanet 
for small-scale use exc ept tor its two 
major disadvantages: high cost and high 
volatility. It is an expensive material to 
use for film-cleaning purposes not only 
because of its high cost per unit volume, 
but also because its more rapid evapora- 
tion rate means that a given volume 
etfectively will clean a lesser footage of 
film. Dilution, to offset both its high cost 
and high rate of evaporation, is possible 
and it is usual to use hydrocarbons for 
such dilution. Such diluents are ftlam- 
mable, however. and the mixture fre- 


quently shows a flash point similar to 


that of the diluent when the amount of 


Freon is reduced to 50°; or slightly less 
Dilution with solvents more toxic than 


Freon offers littl advantage 


(6) Heptane 


Showing only slight toxicity, heptane 
is a good film cleaner and one of the 
least expensive. Its principal drawback 
is flammability and the flash point is low 
enough so that substantial precautions 


need to be taken 


(7) Hexane 


This material is identical in film-clean- 
ing ability with heptane, but is preferred 
in some applications because of the more 
rapid evaporation rate. The flash point 
is very low, but it is sull practical to set up 
working conditions which provide proper 


precautions for this hazard 


(8) Isopropy! Alcohol 


The only alcohol included in_ this 
table, isopropyl. is a compromise between 
the lower alcohols, which are somewhat 
more rapid-evaporating but at the same 
time have significant solvent attack on 
film supports, and the higher alcohols 
which resemble the aliphatic hydro- 
carbons but have longer evaporation 


times. 


(9) Methyl Chloroform 


Che substance whose properties most 


closely approximate those of carbon 
tetrachloride is methyl chloroform (1,1,- 
1-trichloroethane). It is a good solvent 
for grease and oil, exerts no adverse 
etfect on film, and has no flash point. 
Although clinical data are still relatively 
limited, it appears probable that methyl! 
chloroform is much less hazardous than 


carbon tetrachloride for either acute or 
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chronic exposure. Its major drawback has 
been its corrosiveness to aluminum. zinc. 
and their alloys. However, much work 
has been done to correct this difficulty 
and it is now possible to incorporate in 
methyl chloroform small percentages of 
known inhibitors which prevent attack 
on metals without any reduction in film- 
cleaning efficiency. Among the known 
inhibitors are dihydropyran, dioxane.’ 
and 2-methy!l furan each of which will 
successfully inhibit the corrosive attack 
of methyl chloroform and permit the 
liquid to be used in the presence of 
aluminum and zinc allovs 

Although it is certainly advisable to 
use only corrosion-inhibited methv! 
chloroform because of the common pres- 
ence of susceptible materials on film- 
cleaning equipment, rewinds, viewers. 
splicers, etc., it is at the same time neces- 
sary that there be some control over this 
inhibitor as a precaution against possible 
harmful effects to the film. The inhibitors 
actually have considerable solvent power 
for film base and by themselves would be 
completely unsatisfactory as film cleaners 
Our tests using methyl chloroform as a 
film cleaner, however, show that if the 
material has evaporated completely be- 
fore the film reaches the windup-reel any 
one of the three inhibitors listed above 
can be incorporated without harmful 
effects. The amount of inhibitor is 
approximately 5% so that it evaporates 
readily with the main volume of methvy! 
chloroform. Thus it does not complicate 
the use of the cleaner. If, at anv time. it 
is proposed that some other inhibitor 
be incorporated, however, tests should be 
run to insure safety to the film 


(10) Methyleyclohexane 


The chief distinction among methv! 
cyclohexane, hexane and cyclopentane 
is their variation in evaporation time 
In operations where longer evaporation 
times are desired, methyl cvclohexane 
may be preferred. 


(11) Naphtha 


Representing the least expensive of 
the aliphatic hydrocarbons. naphthas 
can be used where their low flash point 
and rapid evaporation rate are not 
handicaps. Since the composition is 
not so clearly defined as that of the 
sharper fractions such as heptane and 
hexane, however, it should be purchased 
on specification so that successive lots 
will perform in the same way. It is un- 
likely that harmful contaminations will 
be present, but the evaporation rate and, 
therefore, the optimum cleaning tech- 
nique, may vary widely 
obtained from different suppliers 


in naphthas 


(12) Toluene 


Toluene is one of the aromatic hvdro- 
carbons classed as moderately toxic and 
at the same time possessing desirable 
physical properties. It is considerably 


less expensive than the other comparable 
hydrocarbons, moreover. and may have 
applications where its lower evaporation 
rate is not objectionable 
(13) 2,2,4-Trimethylpentane 

Although this solvent is intermediate 
in evaporation rate between heptane and 
hexane it is probable that its high cost 
makes it of litthke commercial interest at 


the present time. 
(14) Water 


Cleaning with water offers a great 
many obvious advantages but the tech- 
nique is so much different from that for 
cleaning with organic solvents that the 
next section is devoted to the details of 
thie 


iis procedure 


VII. CLEANING WITH WATER 


Oils. grease. dust and dirt may be re- 
moved efficiently from many types of 
surfaces by the use of water and deter- 
gent. [The major problem, when these are 
applied to motion-picture film, has been 
to devise reasonable techniques that 
would avoid film damage. Recent experi- 
mental work has shown that practical 
film cleaning with detergent in water can 
be obtained with relatively simple equip- 
ment 

The principal simplification is the use 
of an impingement drier to minimize 
the time of treatment and the thread-up 
path. Earlier work by Miller*? has es- 
tablished a sound basis for the design 
ff impingement drying equipment and 
such driers have already been used in 
commercial applications. It was obvious 
from the earliest consideration of clean- 
ing with water and detergent that the 
immersion times in liquid could be kept 
short with the result that the water 


pickup of the film, in many cases, would 


be less than that obtained during com- 
plete processing These features can be 
incorporated in equipment of extremely 
simple design such as that shown in 


Fig. 1 
Development of a Cleaning Method 


On small-scale experimental equip- 
ment, the cleaning of used projection 
prints was investigated to determine w hat 
would be necessary for the complete 
cleaning of extremely dirty films. Nac- 
conol NR 
anionic detergent with good wetting 
properties. Only a limited number of 
other detergents have been investigated 
but it is believed that a great many could 
be used for successful film cleaning. 


was selected as a_ typical 


Studies of detergent concentration 


indicated that about one-tenth of one 


s Further studies on the detergent cleaning of 
film have been made bv John R. Turner*5 
as reported on April 30, 1956, at the SMPTE 
Convention in New York. 

Trade name of Allied Chemical & Dye Corp., 
National Aniline Div 
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Fig. 1. Film-cleaning machine using water plus detergent. 


Nac conol NR in 
The soiled film was 


percent of water was 
an appropriate level 
passed through an unagitated detergent 
tank and the study made of necessary 
dirt re- 
moval. In such an unagitated tank, it 
that 


tion was necessary to remove dirt which 


immersion times for effective 


was determined some surface ac- 
had been wetted and loosened bur still 
remained adhering to the film surface. 
A stationary submerged viscose sponge, 
contacting each side of film, was used 
the 
commercial use of this technique the 
and 
sponges commonly used on processing 
machines would be 
and it may 
the recirculation of the detergent solu- 
With the 


surface action provided by a stationary 


during the experimental work. In 


rotating, submerged self-cleaning 


more satisfactory 
be that submerged jets for 


tion could take their place 


sponge, a minimum immersion time of 30 
sec was found necessary for the removal 
and dirt film. 
Ihis time was increased to 60 sec to in- 


of oil from proc essed 
sure complete cleaning. A series of tests 
on the cleaning and drying of various 
Eastman Motion Picture Films was then 


made 


Study of the Drying Problem 
Table III 


three standard 


content of 
60- 


lists the water 


each of films after 


followed by effective 
of the 


squeegee. It 


sec immersion 
of all 
efficient 
noted that Eastman Fine Grain Release 
Positive Film, Type 5302 and Eastman 
Color Negative Film, Type 5248 both 
picked up significantly less moisture than 
they 


removal surface moisture 


by an will be 


would have absorbed in normal 


processing. On the other hand Eastman 
Plus X Panchromatic Film, 


Type 5231 as 


Negative 

picked up almost 65 
much in 60 sec as it would have acquired 
during normal processing. These varia- 
tions in water pickup have some influence 
on the drying curves, as will be discussed 


later. The importance of good squeegee- 


ing has been emphasized in all discussions 
of impingement drying since the cabinet 


580 


is not designed to take care of surface 
droplets 

A peculiar phenomenon was observed 
during these studies of film cleaning 
whenever the air pressure dropped to 
the point where the squeegee was no 
longer operating When 
film left the squeegee with any surface 
water the emulsion rapidly developed a 
mottled and pock-marked surface which 


satisfactorily. 


subsequent drying would not remove. 
Once the trouble was traced to the squee- 
gee and corrected, however, there was 


MOISTURE CONTENT (%) 


Table Ill. Water Absorption of Films 
During Detergent Cleaning. 


Percent Moisture Measured After Squeegee 


Deter- Normal 
gent process- 
Film type cleaning ing 
5231, Plus-X Panchro- 
matic Negative Film 26 35 
5248, Eastman Color 
Negative Film 10 30 
5302, Fine Grain Re- 


lease Positive Film 9 17 


no emulsion pitting on any of the later 
samples. 

Drying curves for the three Eastman 
films in Table III are given in Figs. 2, 
3 and 4, representing the residual mois- 
ture as a function of time when drying 
with air heated to various temperatures. 
These figures also compare the curve 
obtained for drying with 150 F air with 
the curve obtained by Miller* for drying 
with 150 F air after processing. It will 
be noted that the drying proceeds more 
rapidly for Types 5302 and 5248, but 
that for Type 5231 (where the original 
moisture contents 
alike) the two curves are practically 
superimposed. Table IV 
the drying times necessary in the experi- 
mental impingement drier to reduce the 


were more closely 


summarizes 


moisture contents of the film to that 

60% 74 

50% RH 

30%RH 


4 


DRYING TIME (SEC) 


Fig. 2. Rate of drying for Eastman Plus-X Panchromatic Nega- 
tive Film, Type 5231 during impingement drying after deter- 
gent cleaning, as discussed in text. Curves indicate dependence 
of rate upon temperature of drying air. Curve M indicates com- 


parative data from Miller*! for drying after complete processing. 
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Table IV. Summary of Drying Times: 
Impingement Drying Following Deter- 
gent Cleaning. 


Drying Time in 
Seconds, to Reduce 
Moisture Content 
to Equilibrium 
With 70 F, 
Film Type 50°, RH 


Air Air Atr 
750 200 230 
F F PF 
5231, Plus-XN  Pan- 
chromatic Negative 
5248, 
Negative 
5302, Fine Grain Re- 


lease Positive 


Eastman Color 


representing with 
RH. 

It is apparent from these curves that 
the necessary drving time for film cleaned 


in detergent and water is no more than 


equilibrium 
at 50°, 


the drying time after normal processing 
and for some types of film will be signifi- 
cantly less 


Precautions for Cleaning With Water 

There 
the problems of processing film and 
film with 
and water which should be emphasized. 


are some differences between 


those of cleaning detergent 


To a certain extent these precautions 


SONTENT (%) 


MOISTURE 


20 


DRYING TIME (SEC) 


ac 


dictate the equipment design and may 
limit the applications of wate: 
cleaning. 


also 


design of the cleaning 


machine must provide for low film ten- 


Mechanical 


sions because the film to be cleaned will 
probably contain a number of splices, 
and it will therefore be extremely im- 
portant to guard against film breaks. 
On the hand, the 


thread-up path necessary for immersion 


other very short 


and impingement drying makes it very 


easy tO maintain minimum ten- 


sions by good mechanical design. It 
will be necessary also. of course. to pro- 
tect against the possibility of abrasion 
because the detergent solution will soften 
the emulsion to a greater extent than 
any 


This 


because it has been solved many times 


of the organic solvents considered 
should not be a major problem 
in the design of every processing ma- 
chine. 

Dve_ bleeding 
the 
not 


has been no problem 
Eastman Color Films 
expect any problems 


with any of 


One would 
with films which in their normal proc- 
the 
color images. Certain imbibition 
films, will 
bleeding when cleaned in detergent and 


essing are washed after formation 


of the 


print however, show dve 


water and films of this type cannot be 


successfully treated. 


Certain films in normal processing 


are treated with stabilizers before the 


ONTENT (%) 


final drying. In some instances these 
stabilizers are water-soluble and might 
tend to be removed by the cleaning 
with detergent solutions. In such a case, 
it might be necessary to follow the water 
rinse with a restabilizing bath preceding 
the impingement dryer. Such problems 
would have to be worked out after a 
careful study of the particular film type 
involved. 

When projection prints are cleaned in 
a water-detergent system, the film sur- 
faces are brought back essentially to the 
‘*as-processed”’ condition. Therefore, re- 
may be to avoid 


lubrication necessary 


unsteady projection, excessive perfora- 
tion wear, and the other high friction 
characteristics of a “green print.” 
Films stored under certain conditions 
are known to support the growth of 
microbiological organisms and it is 
possible that such stored films will from 
time to time require cleaning before 
printing, duplication, etc. An early result 
attack is the 
degradation of the gelatin in the emulsion 


of such microbiological 
to make it more water-susceptible and, 


in some cases, to solubilize the entire 


emulsion layer.'® Films showing damage 
of this sort would, of course, be ruined 
completely if cleaned with any water 
solution. Films showing such attack are 
identified by 
inspecuon and it will be important to 


usually readily visible 


Fig. 3. Rate of drying for Eastman Color Negative Film, Type Fig. 4. Rate of drying for Eastman Fine Grain Release Positive 
5248 during impingement drying after detergent cleaning, 
as discussed in text. Curves indicate dependence of rate upon 


temperature of drying air. Curve M indicates comparative data 


Film, Type 5302 during impingement drying after detergent 
cleaning, as discussed in text. Curves indicate dependence of 
rate upon temperature of drying air. Curve M indicates compara- 


from Miller?! for drying after complete processing. tive data from Miller?! for drying after complete processing. 
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Fig. 5. Change in composition during evaporation at room temperature of mixtures 


of Freon-113 with cyclohexane. 


such films are never cleaned 


rgent and water 


IX. MIXTURES OF SOLVENTS 


desired in a film- 


properties 
ng material for a particular appli- 


1av not always be found in a 


single solvent. and so it often becomes 


desirable to 
The 


that one may sometimes obtain reduction 


resort to a mixture of sol- 


vents advantages of mixing are 


of the hazard attending the use of a 
toxic or flammable material, offsetting 
of the cost of a highly priced component, 
alteration of evaporation rate to a more 
desirable level. etc. It is difficult in this 
discussion to treat mixtures adequately 
because so very many mixtures are pos- 
sible. These comments, therefore, merely 
point out some of the problems in for- 
mulating binary mixtures of solvents, and 
generalize on results. Ternary and more 
complex mixtures are completely beyond 
the scope of this paper. 

Evaporation rate 
diate between the components providing 


tends to be interme- 


al attack suffi- 


the gelatin usually 


to microbiolog 


# Films subjected 


lubilize 


ient to will show 


a pattern in 


the emulsion detracting from opti- 


ium photographic quality of the image. Such 


t leaned with the organic sol- 
Table II and these solvents will 


remove surface dirt but will not 


ns can be safely 
vents listed in 
etter tively 
remove or correct the growth pattern present 
within the image. Even such partial cleaning is 
larly valuable 


films which it is desired to copy or to protect from 


sometimes important for particu 


further deterioration.'® 


there is no interaction between the sol- 
On the } 


vents other hand, 
is so common it should be expe 


interaction 
ted that 
mixtures of chemically dissimilar 


vents will form azeotropes that is, 


there will be a certain mixture of the 
two solvents which acts like a new com- 
pound and vaporizes without a change 
in composition, 

All solvent mixtures will change in 
composition during evaporation except 
those mixtures which have precisely 
the composition of an azeotrope. Such 
changes are seldom important for 
solvent actually film, but 


important for the 


used on the 


they may be very 


solvent stored in a container that is 


not tightly sealed. This is especially 
important in the case of a film cleaner 
which is composed of a nonazeotropic 
mixture. Here the find thar 


cleaner which he has had on hand for 


user may 
some time has changed in composition, 
and may no longer be nonflammable 
or no longer have some other intended 
property. 

Figure 5 illustrates the change in com- 
position of mixtures of Freon-113 and 
cyclohexane with evaporation at room 
that all 
initial mixtures become much richer in 


temperature, indicating three 
cyclohexane upon standing 

There is no indication in these data 
of any azeotropic mixture of Freon-113 
and cyclohexane 
residue on three 
starting mixtures approaches pure cy- 


and furthermore the 
evaporation of all 


clohexane. The flash point depressing 
action of Freon-113, of course, is thus 
effectively reduced, and the residues 
become more flammable. 

Health hazard of a material depends 
partly on the amount of that material 
to which a person is exposed; therefore, 
dilution with a less toxic material may 
reduce the hazard providing the partial 
toxic 
mixture is reduced accordingly. 
dilution of carbon tetrachloride with a 
hydrocarbon may reduce the health 
hazard of the mixture. On the other 
hand, it is difficult to dilute with more 


than about 50% 


pressure of the solvent over the 


Thus, 


of a flammable ma- 
terial without having the mixture show 
a flash point, and a 50°) reduction in 
the vapor concentration of a material 
as toxic as carbon tetrachloride is usu- 
ally an inadequate reduction 
Furthermore, real 


there is a very 


possibility of the mixtures presenting 
increased toxic hazards because of svn- 
ergistic effects. Evaluation of such svn- 
effects may 


ergistic require extensive 


toxicologic and clinical investigation 


Chemical stability as a general rule is 
not changed by the mixing of solvents 

Flash point of a mixture is not changed 
in as straightforward a manner as the 
vaporization characteristics. In most 
cases, the flash point is an independent 
property and in many mixtures of sol- 
vents often approximates that of the 
lowest flash point material in the mix- 
ture. However, by mixing a flammable 
solvent with a sufficient quantity of a 
substance having a high vapor pressure 
and no flash point, a blanketing effect 
can be produced resulting in a non- 
flammable cleaner. 

It must be remembered. however, that 
the flash point test is highly empirical, 
and flammability 
under a particular set of circumstances — 


measures properties 
which may be different from those exist- 
ing during the use of a film cleaner. Mix- 
tures with no flash point may actually be 
hazardous in use, and those with a 
low flash point may actually be quite 
safe under certain conditions. 

Reaction with difficult to 
predict. Mixtures of materials, each of 


film is also 
which alone is quite inert to film, will 
in some cases show an extremely rapid 
rate of attack on the film. Freon-113 
plus methylene chloride is such a mix- 
ture. This type of complementary solvent 
although it 
has been known for a long time. Hv- 


power is unpredictable, 
drocarbons, for example, increase the 
solvent power of alcohols, while alco- 
hols, in turn, increase the solvent power 
of chlorinated solvents. Complementary 
solvent power is generally observed in 
mixtures of chemically dissimilar ma- 
terials, and seldom occurs in mixtures 
of homologues. 

We have observed this increase in 
solvent power above that of any constitu- 
ent in a number of formulas considered 
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possible commercial cleaners, in- 


cluding the following: 


Cleaner A Freon-113 
Trichloro- 
ethvlene 
Cleaner B lrichloro- 
ethylene 
Isopropyl! ether 
Hexane 


Cleaner Denatured ethy! 
alcohol 

Water 10°, 

Toluene 


Methyl alcohol 20% 


Cleaner D 


[hese mixtures, in our opinion, are too 
active for use. In addition, Cleaner B 
caused difficulty because the particular 
commercial grade of isopropyl ether 
contained an impurity which had con- 


- } it 
siderable photograpnk acuVvilty anda 


fogged unprocessed emulsions 


C leaning efhiciency is the one property 
which seems completely predictable in a 
mixture of solvents 


most compelling reasons for the dilution 


ty are frequently the 


of expensive materials. 


X. TECHNIQUE IN FILM CLEANING 


[he success of a film-cleaning opera- 
tion is contingent upon a number of 
factors in addition to the choice of sol- 
vent, with the most important being 


listed below 


Cleanliness of Work Areas and Materials 


Film cannot be cleaned in a dirty 
place. Commercial laboratories find it 
desirable to isolate negative-cleaning 
areas from all other activities, keeping 
all doors closed, limiting access to the 
area. restricting types of clothing worn, 
and sometimes supplying special cloth- 
ing with less linting tendencies.** and 
even providing personnel cleaners, et 
at the entrance 

Areas designated for film cleaning 
should be vacuum-cleaned frequently 
because air currents, movements of per- 
sonnel. and the normal activities of a 
day's work distribute dirt over wide 
areas. Particular attention should be 
paid to the actual surfaces which the 


h or touch, such as 


film might approac 
the top of the rewind table, the take-up 
reel, the interior of a drving cabinet. 
etc. Vacuum cleaning is required be- 
cause it is necessary to remove the dirt 
and not merely redistribute it. 

Smoking should be prohibited because 
the tobacco and paper ash fly widely 
and adhere readily to the film. Foods 
should also be kept out of the film-clean- 
ing area. 

Clean solvent is essential and a reason- 
able amount must be used not because 
of the limited solubility of the dirts but 
because the evaporation of even a thin 
laver of dirty solvent will leave the film 


mottled and uncleaned. Therefore. one 
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must use an amount of solvent consistent 
with the quantity of dirt to be removed 
It will be found also that when film is 
wound up wet with solvent. dirt streaks 
and smears are encouraged. For proprie- 
tarv solvent cleaners containing dis- 
solids, this usually 


solved produces 


severe mottle 


Ventilation and Exhaust 
for Dirt and Solvent Control 


Careful ventilation will control both 
airborne dirt and solvent vapors. In 
order to provide such control, however. 
the direction and volume of air flow 
must be correct, and air which has 
picked up dirt or solvent must be ex- 
hausted effectively 


Dirt-contr 


cording to the importance and cost of 


measures are selected ac- 


minimizing dirt. Table V lists the types 
of ventilating supply and exhaust in 
order of increasing effectiveness. Best 
operating conditions, obviously, com- 
bine care in the cleaning of air with 
maximum enclosure of the film-cleaning 
area. Techniques of air filtration have 
been discussed by Simmons and Robert- 
son.” 

Solvent trol usually determines the 
air volume and flow requirements 
based upon the nature of the solvent, 
the method of venting, and upon whether 
the hazard is toxicitv alone or whether 
the vapors are also inflammable. In 
both cases sufficient air must be sup- 
plied to dilute the vapors below some 
proper limit. For a toxic solvent, this 
dilution is essential only in the areas 
occupied by personnel. However. when 
flammable materials are involved it is 
equally hazardous to reach an explosive 
limit in the presence of personnel. in 


exhaust ducts or, in fact. } 


anvwhere 
about the operation 

Generally speaking, there are three 
methods of controlling solvent vapors: 

neral ventilation or dilution: 
2) local or regional exhaust: (3) com- 
plete enclosure of the hazard combined 
with exhaust. In the first, sufficient fresh 
air is supplied to dilute all the solvent 
vapors to the permissible limit of con- 
centration; in the second the vapors 
are captured and removed at their point 
of origin so that protection is afforded 
by a curtain of air at sufficient velocity: 
in the third the solvent vapor is confined 
by a physical barrier and removed by 
air exhaust. The choice of method is a 
matter of convenience and compatubility 
with the equipment desired 

Ventilation must control solvent vapor 
from three primary sources: (1) the 
section of film being cleaned: (2) the 
plush or cloth used for cleaning; and 
3) the supply can of solvent. All three 
sources must be within the path of sufh- 
cient air flow properly directed and ar- 
ranged to avoid stagnant pockets of high 
concentration 


Evaporation of solvent before the film 


Table V. Preferred Air Supply and 
Exhaust Systems for Optimum Control of 
Air-Borne Dirt (listed in order of in- 
creasing effectiveness). 


Air Supply Air Exhaust 


1. Unselected 1. Uncontrolled 

2. Selected 2. Room 

3. Filtered 3. Local 

4. Conditioned and 4 
filtered 


1 local 


Enclosed an 


reaches the take-up reel vere ified 


earlier as essential to prevent solvent 
effects on the film requires a balance 
among (1) amount of solvent applied: 
2) efficiency of wiping or squeegeeing: 
(3) leneth of drving path: and (4) speed 
of film travel. This lance can be 


achieved even. relatively slow 


evaporating solvents such as trichloro- 
ethvlene (as has been demonstrated in 
some commercial cleaning machines) 
At the other extreme it is possible to clean 
bv hand with relatively fast-evanorating 
Freon-113 and have the balance so 
unfavorable as to wind up wet film 
Solvent should be kept in a 


purposes the 


losed 
tainer. For dispensing 
spring-topped safety plunger cans of 
about one-pint capacitv are satisfac- 
torv. Thev meter solvent conveniently 
to anv cleaning pad pressed down onto 
the plunger cap. without danger of 
spilling or flooding 

Cleaning 
newed frequently so that the solvent does 


-cloth surfaces should re- 


not transfer dirt from the cloth to the 
film. and should at all times remain 
within areas where ventilation is ade 
quate to remove the vapors 
Used cloths should be pl 
table tightly cl 
eRective 
volume of 
hermissthle 


an exhaust 


should alwavs be fr 

operator to the work area to the ex- 
haust so that the operator breathes 
relatively fresh air, and the solvent vapors 
are swept into the exhaust duct. One of 
the most successful simple procedures 
for ordinarv hand-cleaning operations 
has been the installation of baffles on a 
rewind table to make the most efficient 
use of exhaust air currents. coupled 
with an exhaust grille in the vertical 
“bang-board” at the back of the table 
but as close to the work area as possible 
This arrangement is illustrated in Fig. 6 
where it will be seen that vapors are 
drawn awav from the operator. across 
the tabletop to the exhaust 

Shielding the operator from the vapors 
is sometimes helpful. In a film-cleahing 


machine. of course the 
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Fig. 6. Film-cleaning bench for manual cleaning with 
local solvent vapor exhaust. For dimensions and discussion 
see Appendix, Case II. (The duct carrying the central ex- 
haust to the fan has been omitted for clarity of bench details. ) 


perform this function. For hand clean- 
ing at a rewind table a glass or clear 
plastic baffle can be so located that the 
film is under a transparent shield, in 
full view and under easy examination, 
but without a direct vapor path from 
the solvent area to the operator's face 

Final check of ventilation efficiency is 
best obtained by actual air analysis for 
Analytical services are 
insurance com- 


solvent vapors 
maintained by many 
panies, by municipal and other govern- 
mental departments of labor, fire pre- 
vention, etc., and by private consulting 


laboratories. 


Air-Conditioning 


Whenever complete air-conditioning 
including the careful filtration of air 
can be justified, the increase in efficiency 
of film-cleaning operations will be 
significant. Control of humidity to a 
level approximating 50°, to 60° RH 
(Fig. 7) is further helpful in reducing 
film electrification tendencies and the 
resultant reattraction of dirt. It aids in 
improving air cleanliness because of the 
washing of air in the conditioner. Such 
humidity regulation will also control 


film curl for optimum handling 


Film Inspection 


As a part of the film-cleaning tech- 
nique, film inspection cannot be over- 
emphasized. Inspection can indicate the 
need and the proper frequency for clean- 
ing. the type of dirt, and much about 
the film’s condition 

Splices in need of repair are best de- 
tected before they catch in the film- 
cleaning cloth with the possibility of 
tearing several frames, or before the 
film separates in a cabinet with chances 
for extended abrasion. Accidental dam- 
age. too, is always less serious when re- 
paired early. 

Identification of the type of dirt can 
be particularly helpful when the dirt is 
localized. For example, tape residue, 
marks made with wax editing pencils, 
splicing cement residues, etc., are best 
cleaned locally with careful attention. 


RESISTANCE - (OHMS) 


40 7 60 80 
RELATIVE HUMIDITY -(%) 


Fig. 7. Effect of antistatic additives upon the surface resistance of 
motion-picture films. Curves Eo and Bp are representative of the 
variation in electrical resistance for the emulsion and support sur- 


faces, respectively, of typical, processed Eastman motion-picture 


negative films. Curves E,—-E. 


indicate the minimum and maximum 


effects we have observed from the use on the emulsion of a cleaner 


containing an antistatic additive. Curves B,—B. are similar data for 


the effects upon the support resistance. In both cases, the minimum 


effects are typical of many commercial proprietary cleaners; the 


maximum effects are seldom achieved, and then only with great risk of 


streak and mottle during the application. 


rather than by a haphazard general 
cleaning. 

Examination for the presence of film 
lacquers, protective 
scratch - removal applications is im- 
portant. Treated films should be cleaned 
only in the manner prescribed for that 
specific treatment. Otherwise the ap- 
pearance of the film may be made worse 
or the effect of the treatment nullified. 


treatments, and 


XI. PLUSH AND CLEANING CLOTHS 


The cleaning cloth has a unique con- 
tribution to the success of film cleaning 
because all of the dirt removed from the 
film usually ends up on the cloth. The 
cleaning cloth, therefore. must provide 
for the ready absorption of dirt and grit 
so that film surfaces are not continually 
scrubbed with the dirt removed from 
other surfaces. This is a prime advantage 
of plush and of many loosely woven 
fabrics. For dry cleaning, the problem 
of dirt disposal almost completely elim- 
inates anything but plush. Even this 
has a small enough dirt-carrying capacity 
so that frequent or continuous vacuum 
cleaning of the plush is necessary to 
minimize abrasion. Wet cleaning. on the 
other hand, is somewhat less critical 


because the solvent partially flushes 
dirt into the cloth pad or at least keeps 
the grit from imbedding only on the 
contact surfaces. 

Necessary attributes of the cloth require 
first that it be clean and soft in order to 
avoid film damage. At the present time 
the fabrics most commonly used are 
plush, flannel, batiste, nainsook and 
cheesecloth. 

Lint from the cloth frequently is as 
objectionable on film as the dirt one is 
attempting to remove, so that those 
fabrics with firmly bound fibers have 
an advantage. The continuous-filament 
synthetics offer promise in their inherent 
freedom from short-fiber lint. Equally 
important is the fiber problem at cut 
edges where nearly all fabrics produce 
many free linters. Cleaning plush is often 
hot-cut to provide a sealed edge that 
will not ravel. Other cloths are folded 
into cleaning pads with the cut edges 
buried inside. 

The successful film-cleaning operation 
requires control of solvent flow and fre- 
quent renewal of the cloth surface so 
that dirt already on the cloth is not 
redeposited on the film. This problem 
is emphasized by the material balance 
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of Fig. 8. Much of this is done naturally 
in the mechanized and large-scale film- 
cleaning operations. The trouble may 
most easily occur in the occasional or 
amateur cleaning operations where the 
limited useful life of the cloth is not nearly 


so obvious as the limited capacity of 


the film-cleaner bottle. 

For this reason there is a distinct ad- 
vantage in white or light-colored cloths; 
it is more obvious when they become 
dirty. Colored or even black cloths will 
clean as well (providing their dyes are 
fast to the solvent used), but there is a 
tendency to use them long after they 
have absorbed enough grit to abrade 
the film, or enough oil to reapply it to 
the film. 

Some physical action of the cloth is 
desirable to facilitate cleaning, because 
frequently dirts will be partially loosened 
by the solvents but will not flush away 
cleanly without wiping. Such action is 
obtained from a plush, or from a suitably 
prepared soft pad of fabric so supported 
as to bring it into contact with the en- 
tire film surface under very light but 
positive pressure. 

Finishing materials are commonly 
present on textiles because the manu- 
facturer finds they ease the manufacture 
or aid the sale of the cloth. These may 
include pigments, sizing materials, spin- 
ning oils, products to improve the feel 
of the fabrics, and now a host of crease- 
resisting, soil-limiting chemicals — many 
of which are readily extracted from the 
cleaning cloth by film-cleaning solvents. 
Extraction tests in our laboratories defi- 
nitely have established that many 
streaks that have been blamed on in- 
adequate cleaning, redeposition of lubri- 
cants, blushing of lacquers, etc., are 


in reality the deposition on the film of 


material extracted from the cloth by 
the cleaning solvent 

To emphasize the amount of extract- 
Table VI presents the 
data on 14 unused samples of cloths 
employed for film cleaning. In 


able material, 


actually 


SOLVENT 


AIR PLUS 
SOLVENT 
VAPOR 


Film 
PLUS DIRT 


CLEAN 
FABRIC 


CLEAN 
FILM FILM 
CLEANING FABRIC 
PLUS DIRT 


AIR 
PLUS DIRT 


Fig. 8. Material balance in solvent-cleaning of film. Note that 
if the film is cleaned, the dirt must be transferred to the cloth and 


removed with it. 


these tests. cloth samples of known area 
and weight were placed in Soxhlet 
extractors and extracted for 24 hr with 
specially distilled carbon tetrachloride 
At the conclusion of this period the ex- 
tracting solvent was transferred to a 
tared beaker and evaporated to dryness 
on a steam bath. The increase in weight 
of the beaker was taken as the weight 
of material extracted from the cloth 
Similar results can be obtained with 
lable 
VI, although numerically small, appeat 


other solvents. The values in 


quite large when the proper relationship 
to the problem is established. 

A film lubricant, for example, will 
contain about 0.1 g of a specially chosen 
material per 100 ml of solvent and 
one requirement of the additive is that 
it dry to a smooth glossy surface. Most 
additives dry to an_ objectionable 
“blushed” surface. Thus, a piece one 
foot square of sample B, one of the 
worst materials in the table, actually 
has enough soluble material to make 500 
ml of a 0.1°; solution, or about 4 hours 
supply in normal hand cleaning. If 
we dilute this solution enough to dry 
without streaking, its volume would 


Table VI. Solvent Extraction of Cleaning Cloths. Material Soluble in Carbon Tetra- 
chloride Extracted From Unused Samples of Cloths Obtained From Motion-Picture 


Film Laboratories. 


Sample Description 
A Black plush 
B Black velvet 
Cc Orange Softone Velour 
D Dry-cleaning velvet, white 
E Imported velvet, white 
I Pink flannel 
G Canton flannel 
H Canton flannel 
I White batiste. 
J Batiste 
K Nainsook 
White batiste 
M I'reated glove material 
N White glove material 
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Weight Extract 
of Cloth, of 
g/ft? Cloth Wt. Appearance 


29 | Cyan-black 


8 
32 0.7 Dark red 
40 0.5 Yellow-orange 
57 0.4 Greenish-vyellow 
2? 0.2 Yellow-brown 
13 1.2 Yellowish 
11 1.2 Yellowish 
24 0.5 Yellowish 
4.9 0.5 Milky, spotted 
a 0.5 Milky, vellow 
6.1 0.4 Milky, vellow 
6.1 0.3 Milky, spotted 
11 43 Milky 
12 0.5 Milky, vellow 


be several times as great. Therefore, the 
initial use of this cloth will actually 
produce a dirty smeared surface even 
though the film itself had originally 
been clean! For this reason it appears it 
would be good insurance to launder the 
cloths before use, since many common 
finishers can be eliminated thereby 

As a 


selecting suitable cleaning cloths, it is 


proposed screening test for 


suggested that an extraction test be 
made on the cloth using the actual 
film cleaner as the extracting solvent. 
Extraction for 24 hr should give an 
extract weighing not more than 0.1 
g sq ft of fabric, and the residue should 
be drv and not tackv. 


XII. ADDITIVES FOR FILM 
CLEANERS 


Aside from the primary function of 
dirt removal, a film cleaner may be 
compounded to perform some secondary 
function which might otherwise require 
additional time and labor. Since these 
secondary purposes must not interfere 
with the cleaning operation itself, the 
materials that can be added to film 
cleaners are limited and additional care 
is necessary in the use of such modified 
cleaners 
Objectives 

Control of static electrification and 
lubrication of film are the two features 
which can most successfully be obtained 
by the addition of nonvolatile materials 
to the cleaner. 

Electrification control may be important 
for both raw and processed films to 
avoid the two most common conse- 
quences of electrification latent image 
markings and dirt adhesion. The patterns 
on high-speed negative films from static 
discharges in the camera are familiar 
to most cinematographers and labora- 
tory personnel and the tenacious ad- 
herence of dust and small dirt particles 
to a film which has accumulated a static 
charge is a common observation. 
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Electrification of motion-picture film 


results from two basic mechanisms: 


1 


1) charges are produced on the film 


surfaces bv the contact of emulsion with 


base in the film roll; and (2 


charges 
are built up by the travel of the film 
over rollers, film guides, etc. Both of 
these are unavoidable occurrences in 
nost handling of motion-picture film 

Static discharge can be facilitated 
under some conditions by the deposition 
on the film of small amounts of cer- 
tain hygroscopic, ionic-conducting ma- 
terials. for example, by incorporation 


materials in the tilm cleanet 


ot such 


The most common materials are organic 
salts such as those of the quaternary 
atnines. the sulfonates and others of 
this broad class. Their function is to 
increase the conductivity of the film 
surface and thus provide leakage paths 
for the dissipation of the static charges 

Inasmuch as such materials are con- 
ductive bv virtue of their ionization, it 
should be noted that some water is 
required for them to become effective. 
Most frequently the materials used for 
hvgro- 


static control are themselves 


scopic and absorb small amounts of 
water from the air whenever the hu- 
miditv is favorable, so that they operate 
in two wavs to maintain an increased 
level of conductivity 

It should be noted, however, that film 
emulsion and base themselves contain 
small amounts of absorbed water (of the 


order of 1°; to 2° 


7) which comes into 
equilibrium with the norma! moisture in 


the air surrounding the film decreas- 


ing during exposure to dry al and in- 
creasing during exposure to moist air.* 

Inasmuch as the film emulsion itself 
normally contains some conductive ma- 
terials. the electrical resistivitv of normal 
emulsion surfaces also decreases rapidly 
with increases in relative humidity as 
in Fig Lhere is 
therefore. little difficulty with 


shown by curve E 
normally 
excessive electrification on films in 
equilibrium with air at 50 to 60°; rela- 
tive humidity. Since raw stock is packed 
by the manufacturer in a sealed con- 
tainer under these conditions. and since 
the larger commercial laboratories main- 
tain the humidity of film-handling areas 
in this range by controlled air-condition- 
ing. excessive static electrification is not 
normally a problem; however, difficulties 
tend to increase with the smaller com- 


mercial 


film. who may not have the advantage of 


controlled air-conditioning for the main- 
tenance of optimum humidity Film 
handled in 
show greater electrification tendencies 


low-humidity areas will 


Unfortunately, since there is less mois- 


ture available for the 


antistatic additives under conditions of 


equilibrium with low-humidity air, their 
effectiveness also decreases. as shown in 
Fig. 7. by curves E, — Ez for antistatic 


additives applied to the emulsion sur- 


and semiprofessional users of 


ionization of 
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face. and bv curves B, — By: for anu- 
static additives applied to the support 
surface. Inasmuch as the resistivity of 
treated films 


that of untreated films, however, such 


usually remains below 
antistatic agents do offer some advantage 
for films which must necessarily be 
handled at low humidites. 

Lubrication may also be provided during 
the film-cleaning operation through the 
incorporation of a soluble wax in the 
cleaning solvent, so that the application 
of such a cleaner deposits a tough, 
slippery coating over the entire film sur- 
face." It was long ago noted!®:"! that this 
provides better film motion and a 
certain amount of protection from minor 
abrasion and other slight film damage 

A proper lubricant applied to processed 
negatives is also advantageous: it 
aids the negative to assume precise 
positioning in the printer, and on con- 
tinuous contact printers provides a 
steadier print 

Under some conditions, lubricants are 
applied only once during the life of a 
film. Especially in the lubrication of 
negatives, however, the subsequent fre- 
quent cleaning tends to remove the 
lubricant and reapplication may be 
necessary. Incorporation of the lubricant 
in the film-cleaning solvent is one prac- 
tical method of handling this problem, 
since it is possible to design materials 
that will simultaneously clean objec- 
tionable dirt from the film and renew 
the desired lubricated surface 

Lubrication itself is a rather involved 
subject. Choice of a proper lubricant, 
its method of test and evaluation, and 
the proper use of the material are sub- 


jects to be discussed in a later paper. 


Disadvantages 


Whenever nonvolatile materials are 
added to a film cleaner it is possible that 
thev will drv to a blushed or streaks 
surface, so that the primary objective 
of film cleaning is not realized. The 
streaking tendency of such materials 
depends upon their solubility charac- 
teristics in the particular solvent, and 
will therefore vary in different film 
cleaners. Acceptable materials must be 
evaluated under the conditions of their 
use in order to select those which will 
dry to a surface of good optical quality. 
Materials to be used on processed 
negatives that are to be contact-printed 
have frequently shown  sensitometric 
action bv their transfer to the raw-stock 
print film This has been a problem es- 


pecially with antistatic additives. since 


« 
Adequate lubrication for the projection of 


8mm films can be obtained by such 


16mm and 
an overall application of a wax solution to the 
film surface.2* The projection of 35mm films, 


however, volves sufficiently greater forces and 


more severe projection conditions so that an 
overall lubrication must be supplemented by the 


application of additional wax along the per- 


foration irea This is espe iall mportant tor 


freshly processed prints. * 


most materials in this category show 
strong photographic activity. Some lubri- 
cating materials also show activity or, 
in more instances, interfere with the 
uniformity of the subsequent processing 
of the raw stock. Any contemplated 
additive which may have an opportunity 
to act upon a raw-stock emulsion should 
be tested for photographic activity by 
the same general procedures described 
under Section VI. 

Finally, both lubricants and antistatic 
materials will reduce the adhesion ot 
subsequently applied lacquers, magnetic 
stripes and other surface coatings 


XIII APPENDIX 
Engineering for Safety in the 
Solvent-Cleaning of Motion-Picture Film 

Solvent-cleaning facilities, because of 
their hazard through toxicitv, flamma- 
bilitv, or both, should be designed with 
care. Where any extensive operation is 
involved, the installations should also be 
checked after actual 
analytic determination of vapor concen- 


completion — by 


trations in every important area. Ana- 
Ivtic services are available as noted in 
Section X. 

The engineering design of installations 
is based upon relatively simple principles 
and premises which can be illustrated by 
several typical examples 


CASE I 


Film cleaning is to be carried out as a 
hand operation in 
quarters, so that general ventilation only 


rather temporary 


can be provided. The operator will be 
exposed for most of an eight-hour dav. 
Calculations are to be made for three 
cleaning solvents: carbon tetrachloride, 
methvl chloroform and hexane 


Bastc Premises: 


tion only will be provided, it will be nec- 


Since general ventila- 


essary to dilute the solvent vapors at 
least to the maximum allowable con- 
centration. There will be two operators in 
a room 8 ft by 10 ft by 8 ft high; the 
cleaning operation can be set up on a 
central table which gets a reasonable tlow 
of air and does hot represent a stagnant 
pocket. Normal room temperature will 


be 75F. 


VUeasured Data: A controlled test of film 
cleaning was set up, using the same tech- 
niques, cleaning fabric, and solvent sup- 
ply-can planned for the final operation. 
The following data were measured 

Solvent consumption 120 ml hr per op- 
erator. (This consumption was relatively 
independent of film speed, since most of 
the solvent was evaporated from the 
cloth rather than from the film. Losses 
from the container and from the applica- 
tion to the cloth were minimized by the 
use of spring-top pump-type dispenser 
cans. For these three solvents consump- 
tion was approximately the same in each 


case.) 


586 September 1958 Journal of the SMPTE Volume 67 


— = 


Fassett, Kolb and Weigel: 


Film speed Variable, averaging 20 
ft min. 

Available drying path 7 

Available drying time 9 sec. All sol- 


vents did dry in this time. 
Calculations: The determination of nec- 
essary air flows is outlined in Table VII. 


It will be noted that in the case of carbon 


tetrachloride, the required air flow of 


1530 cu ft min is a high rate for a room 
that contains only 640 cu ft! If the room 
vere to be equipped with its own inde- 
pendent ventilating system, this air move- 
ment would require a large diameter 
a i-hp 
The 75 
cu ft min required for methyl chloro- 
form, and the 40 cu ft hexane 
could be handled by an industrial-type 
that adequate 


centrifugal blower powered by 
motor to handle this room only 
min for 
ventilator providing 
duct sizes and exhaust louvres are used in 
each case. 

Note that hexane can be handled un- 
der these conditions only if its use is per- 
mitted by the local fire code, and only it 
taken. Not 


an\y- 


additional precautions are 


only must smoking be forbidden 


where in the vicinity, but also all open 


flames must be avoided, electrical equip- 


ment in the film-cleaning area must be 


vaporproof, metallic equipment should 


be grounded, and the stock supply ot 
must be isolated and 


cleaning solvent 


stored in a sate area 
Note that 


sume the vapors are uniformly and rap- 


also these calc ulations as- 


idly mixed in with the whole air supply 


If this mixing does not take place, then these 
volumes may be insufficient to provide safe 
corku ndittons. Obviously if the room 


ventilation by-passes the work area, then 
the concentration of vapors may exceed 
concentration 


the allowable 


for personne] satety, or may Come so ¢ lose 


maximum 


to the lower explosive limit as to be ex- 


cessively hazardous in these poruons of 


the room 


CASE Il 

Film cleaning is to be carried out under 
the same conditions as Case I, except that 
a permanent installation is planned, with 
local exhaust ventilation directly at the 
cleaning area 

Baste Premises: Since local exhaust is 
provided, the venulation design will be 
based upon an adequate capture velocity 
at the point of vapor production, so that 
the solvent vapors will be drawn into the 
exhaust duct and carried safely away. 
We assume the same two operators work- 
ing at a centrally located table, in a room 
of the same size. The same three solvents 
will be « hecked 

The cleaning table is assumed to be 
constructed as shown in Fig. 6 where the 
two exhaust grilles are arranged to dis- 
charge into a common exhaust duct. 
The “baffling’’ around the grille is sig- 


nificant, as will be discussed later. 
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Table VII. Calculation of Ventilating and Exhaust Air: CASE I, Cleaning Bench With 


General Room Exhaust Only. 


A B ( 
Carbon Methyl 
|. Cleaning solvent tetrachloride chloroform Hexane 
2. Max. allowable conc. 25 ppm 500 ppm 300 ppm 
3. Lower explosive limit 1.2% 
4. Max. design conc. 
A. Personnel 0.0025°, 0.05% 05°7.* 
B. Equipment 3% 
5. Solvent vaporized 
\. ml/min 4.0 $0 4.0 
B. Liquid density 1.60 32 660 
C. g min 6.40 5.28 2.64 
DD. Molecular weight 154 ) 86.2 
E. cu ft/min at 75 FT 0.0382 0 0365 ) 0282 
6. Air flow to dilute.+ cu ft) min 1530 73.0 56.4 
~. Ventilation for comfort.§ cu ft n 40 40) 40 
&. Design air flow, cu ft/min 1530 75 0) 
Grille area, total 
\. Inlet, sq in. 625 75 75 
B. Exhaust, sq in. 1250 150 150 
* The Physiological Limit is less than the Equipment Limit (25 of the Lower Explosive I and 
herefore, design is based upon the Physiological Limit 
+ wolar volume at 75 I 1.920 cu ft 
t Base i levels establishe b design conc 
20 cu ft/min per perscn minimum 
Free area estimated at 65% cf total area 
\feasured Data: Same as Case I where 
Q=volume of air exhausted, cu 
Calculatior The determination of ft ‘mit 
necessary air flows is outlined in Table | capture velocity at a distance Y 
VILL. Note that the calculations for step from the grille and on the axis of 
are based upon only one cleaning station svmmetrv 
but that at step 7 the air-flow require- VY = distance of cleaning area from 
ments are doubled to take care of the crille. ft. and 


second operator 
should be compared with Case I 

The ol 
approximate relationship? 


basis this calculation is 


10X2 + A 
4 


th 


it is this value which 


A= 
The 


shown in 


a of grille, sq ft. 

4 is introduced because, as 
. the grille is batHed both 

horizontally and vertically to restrict the 

directions from which air can be drawn 

This relationship is 


into the exhaust 


Table VIII. Calculation of Exhaust Air: CASE II, Cleaning Bench With Local Exhaust, 


as Shown in Fig. 6. 


Cleaning solvent 


2. Max. allowable conc 
Lower explosive limit 
4. Max. design conc. 


Pe sonnel* 
B Equipment? 
5. Solvent vaporized 


\. ml/min 
min 
LE. cu ft/min at 75 I 


6. Calculation of capture 
Conditions for 1 grille 
\. Capture velocity, ft) min 


B. Distance from grille. ft 


C. Air exhausted (Q). cu ft 
~. Application to 2 grilles 
\. Total air exhaust, cu ft/min 


8. Solvent vapor conc. within duct 
* Effective limit for personnel must be o 


are obtained only within the duct, and i: 
of “breathing space.” 
t This limit cannot be exceeded in the 


t Based upon design equation, Q 4 


§ T} is Value is act eptable since there is no p 


tion 


min+ 


\ B ( 
Carbon Methvl 
tetrachloride loroform Hexane 
25 ppm 1) ppm 500 ppm 
+ 
40 4.0 40) 
6.40 28 2 o4 
0 0382 0365 ) O28? 
100 ) 100 
05 0 5 
KS Ss 
176 “6 176 
0.021 ,O207°, 0.0160% 
b it in this example significant Vapor concentrations 
irea immediately of the grille thus, outside 


rsonnel exposure 


is high solvent concentra- 


This value is acceptable since it is below the Max. Design Conc for Equipment. 
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Fig. 9. Air velocities and flow lines about various baffled grilles.‘ Velocity contours are 
labeled in percent of velocity at grille face. Installation A is an unbaffled exhaust duct; 


installation B, a grille set into a plane-baffle of large area, such as a table top; installation 


C, a grille set into the intersection of two large plane-baffles of large area, such as the 


joining of a “*bang-board” with a table top. For simplicity in representing velocity con- 


tours, grilles A and B are circular, grille C is semicircular with the same total area as grilles 
A and B. Designations D and 2D locate points whose distance from the grille face is equal 


to 1 and 2 times the grille diameter, respectively (for zrille C, D is the diameter of a cir- 


cular grille having the same area as the semicircle C). 


shown diagrammatically in Fig. 9 

In this calculation there are several 
points worthy of comment 

1) If the exhaust grille had been lo- 
cated horizontally on the table top be- 
tween the two cleaning stations, then the 
divisor in the equation for determining Q 
would have been 2 instead of 4, requiring 
twice the air flow for the same capture 
velocitv. However, the grille would now 
have served both stations, so the total air 


Ac- 


incon- 


required would remain the same 
tually such a design would be 
venient in its operation because the two 
cleaning stations would be too close to- 
gether for ease in operation. 

2) If the exhaust grille had been lo- 
cated 1 ft away from the cleaning point 
instead of 0.5 ft, the necessary air flow for 
the 


been four time 


same capture velocity would have 
as great. This emphasizes 
the need in local exhaust designs for lo- 
cating the grille as close to the work area 
as pe yssible 

(3) The area of the grille is less impor- 
tant than its location in determining the 
flow, and therefore the grille can easily 
be made large enough to provide ventila- 
tion for the solvent supply-can and a 
the 


place for temporary “‘storage’’ of 


solvent-wet cleaning cloth. 
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4) Note that the nature of the solvent 
is not important in this calculation, and 
that the degree of dilution in the exhaust 
duct is not of primary importance. Car- 
bon tetrachloride, under these conditions. 
will exist inside the exhaust duct in con- 
centrations well above the maximum al- 
lowable limit. This is not important pro- 
vided the exhaust ts properly directed outside 
the building, and dis- 


charged in such a way as to thorough 


from all personnel, 
mix 
with large volumes of the outside air. For flam- 
mable solvents, it is still necessary that the 
concentration inside the ducts be lower 
than the explosive limit; in this calcula- 
tion the air flow is more than adequate. 
The capture-velocity design has the fur- 
ther advantage of insuring good mixing of 
the vapors with air and minimizing the 
danger of local pockets of high vapor con- 
centration. 

(5) This amount of air flow in the room 
is more than adequate for comfort, so that 
the ventilating system need only be ade- 
quate to replace this amount of exhaust 
(without excessive 
drop in the exhaust duct). 


requiring pressure 

The choice between a Case I installa- 
tion and a Case II installation will many 
times be made on the basis of cost and ex- 
pediency. On the merits of the solutions 
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themselves, however, Case II is to be pre- 
ferred because it offers greater security for 
the operators and better protection from 
exposure to local pockets of high vapor 
concentration, provided that all the sources 
of solvent vapors have been identified and each 
has been provided with a proper local exhaust. 


CASE Ill 


A motorized film-cleaning machine is 
to be totally a suitable 
cabinet exhaust provided. Determine the 


enclosed, and 
necessary ventilation for the use of methyl 
chloroform. 


Basic Premises: The machine will be de- 
signed as indicated in Fig. 10. It will be 
operated continuously, with film supply 
and take-up located outside the main en- 
closure to avoid subjecting the operator 
to the high vapor concentrations in the 


cleaning and drving sections. 


Measured Data 
trial of the apparatus operated with 


From a_ preliminary 


temporary ventilation, the following data 

were determined 
Film spee d 150 ft 
Solvent 

300 ml, hr. 
Available drying path 


min. 
consumption — approximately 
50 fr. 

Available drying time 20 sec. 
Au temper ature in drying section — 85 F. 
Air temperature in roon 738 
Calculations: The determination of nec- 
essary air exhausts from the cleaning 
cabinet is outlined in Table IN. Note that 
the pressure inside the cabinet is chosen 
to be less than that in the room in order 
to minimize the 


vapors to diffuse out into the work area. 


tendency for solvent 
First new step in the calculations is to 
determine the values to be used for 7A 
and 8A, in Table IX. Preferably, the 
vacuum squeegee has its air requirements 
determined by test; the door leakage into 
the cabinet can be calculated, once the 
pressure within the cabinet is established, 
by the use of known empirical correla- 
tions.? With these known values, several 
operating conditions become 
sible — conditions VY and Y are listed in 
Table IX by way of examples. 
Condition XY represents the minimum 
possible air flow, since leakage air only is 


pos- 


supplied to the cabinet. This would rep- 
resent tolerable operation when the ma- 
chine is totally enclosed; concentrations 
in the supply and take-up cabinets 
would probably be low, but the ma- 
chine would need to be designed so that 
the central cabinets did not need to be 
opened during normal operation. 

Condition ¥ represents an air flow that, 
after mixing, reduces the solvent-vapor 
level to the maximum permissible for 
personnel exposure. This would provide 
very desirable operating conditions, per- 
mitting the central cabinets to be opened 
when necessary to correct threading, ad- 
just cleaning plush, etc. 
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Table IX. Calculation of Cabinet Ven- 
tilation: CASE III, Totally Enclosed 
Cleaning Machine, Fig. 10. 


1. Cleaning solvent Methyl chloroform 
2. Max. 


conc. 500 ppm 


allowable 


3. Lower explosive 
limit - 
4. Maximum design 


conc. 
A. Personnel 0.05% 
B. Equipment 

5. Solvent vapor- 

ized 

A. ml/min 5.0 
C. g/min 6.60 
E. cu ft/min 0 0456 


6. Design pressure 
inside cabinet, 


in. of water —() 1f 
Operating Condition: \ } 
7. Air exhaust 
A. Vacuum 


squeegee, 


cu ft/min 3.0 3.0 
B. Main exhaust, 
cu ft/min 29 88 
8. Air inlet 
\ Door leakage,? 
cu ft) min 32 32 
B. Additional air 
supply, cu 
ft/min 0 59 
9. Solvent vapor 
concn, within 
machine 0.143°°§ 0.05%; 
* In the absence of explosive hazard, the 


the cabinet can be 


chosen with considerable freedom 

¢ Chosen to insure air leakage into the cabinet, 
in order to avoid escape of solvent vapor 

t Calculated.? 

N This 


enclosure The cabinet is so designed as to 


concentration 1s 


acceptable for total 


minimize solvent vapor in the supply and take-up 


sections, so that vapor does not escape into the 
room when the operator is changing rolls It 
this condition is not met, then the machine 
concentration may not be safe 


" This concentration would be acceptable for 


personnel exposure 


It should be noted that since room air 
is drawn into the cleaning machine, it is 
necessary to control dirt within the entire 
room even though the cabinet is en- 
closed. 
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Fig. 10. Typical totally enclosed film-cleaning machine. Overall 
dimensions are approximately 9 ft, by 4 ft 4 in., by 1 ft. Lettered 


designations are as foll 


\, film 
elevator; 

B, vacuum-cl 
squeegee: 

C, solvent-plush 


ing station; 


Necessary air supply i 
into the cabinets from 


of cabinets I and V 
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Prolonging the Life of 


Motion-Picture Release Prints 


Hundreds of release prints are discarded annually because of needless damage to the 
film. This fact has received renewed emphasis with the increased use of film in 
television. Proper film handling procedures and techniques are described, start- 
ing with the ‘“‘green”’ print and the need for film lubrication, then on through 


projection, cleaning and inspection. 


= OF DOLLARS are spent 


yearly in producing theatrical, non- 
theatrical, and television shows on film 
Good screen image quality is essential for 
axiomatic 


effective presentation. It is 


that evervthing possible should be done 
maintain release prints in good condition 
It should never be necessary to withdraw 


a print irom 


circulation because of un- 


necessary damage nor should it be nec- 
essary to exhibit a damaged print 

It is likely that a considerable amount 
of film is discarded not because the film 
itself is worn out but because of acciden- 
tal damage caused by improper handling 
techniques or inadequate attention to 
equipment maintenance. 

This fact has become particularly no- 
ticeable in television studios where the 
life expectancy of a print is substantially 


less than it is in theaters 


much of the film used on TV is limited by 
the timeliness of the subject matter or, as 
in the case of kinescope recordings, by 
contract commitments; however, other 
types of program such as feature films and 
svndicated shows are under no such limi- 
tations and have a viewing potential 
limited only by the demand for the show. 

Theoretically much of the film used in 
television should have, at the least, the 
life expectancy of a theatrical print. 

April 25, 1958, at the Society's 
nN yn in Los Angeles by Eric C. Johnson, 
East n Kodak Co., Motien Picture Film Dept., 
343 State St., Rochester 4, N. Y 


(This paper was received on March 18, 1958 


Presented on 


The life of 


Much 
dling of release prints and a thorough 


has been written on the han- 
treatment of the subject would fill a good 


sized book. There are certain aspects, 
however, which bear repeating and these 
are outlined brief 

Whether we consider a 16mm release 
print for TV or a 35mm release print for 
theater use, the handling practices are 
fundamentally the same and the observ- 
ance of good technique can lengthen 
the life of all types of film. Good tech- 
nique should extend to all aspects of film 
handling: however. the following areas 
are considered more critical than others, 
and particular attention to proper han- 
dling methods in these areas will produce 
significant improvement in film perform- 


ance 


Lubricating the Print 


Print life starts from the moment the 
print emerges from the processing ma- 
At this point, the print is fre- 
quently referred to as a “‘green”’ print, al- 


chine 


though it exhibits no unusual char- 


acteristics from a_ visual standpoint 
From a performance standpoint, how- 
ever, such freshly processed prints may 
give difficulties when projected. Under 
certain circumstances, particularly under 
conditions of high relative humidity, the 
freshly processed emulsion may accumu- 
late on the warm gate unless the print has 
lubricated. As a film 


may stick in the projector gate and be dis- 


been result, the 


torted by the high pulldown forces so that 


4 - 
GATE FRICTION TEST 
UNLUBRICATED 
+ —+— t 
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Fig. 1. A comparison of the film friction of lubricated and unlubricated 16mm film. 
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the projected image will become un- 


steady. At its worst, the film can seize-up 
in the gate and become permanently 
damaged. After a print has been sub- 
jected to the heat of projection a few 
times, it will become less critical in this 
characteristic 

Green-print sticking can be prevented 
by lubricating the before 


print projec- 


tion.':?* This is a simple process which 
consists essentially of applying a dilute 
wax solution to the surface of film. Sev- 
eral formulas are available for good lubri- 


gives acc eptable results consists of 0.1 ¢ 


cating solutions.'? solution which 
of a wax such as Hercules P-E Tetra- 


stearate in 100 ml of a solvent such as 
Chlorothene.* Solutions of this type can 
be applied by hand or with one of the 
several mechtanical applicators commer- 
cially available 


The 


can be 


effectiveness of film lubrication 


illustrated by comparing the 
frictional force required to pull lubricated 
and unlubricated film through a 


jector 


pro- 


gate. Two such measurements 


for 16mm film are shown in Fig 


These were obtained by measuring the 
force required to pull a length of film 
through a simulated projector gate at a 
constant speed.’ Correlation of meas- 
urements made in this manner with re- 
sults obtained from actual projection 
tests show that frictional forces greater 
than 6 oz may cause gate sticking during 
projec tion. 

When lubricating by hand, a simple 
efficient 


which sandwiches the film between two 


and procedure can used 
lintless cloths as shown in Fig. 2. As the 
film is run through the cloths, a light 
pressure on the top cloth maintains con- 
tact with the film The 
should be frequently rewet with the lu- 
the high 
Because 


surface. cloths 


bricating solution because of 
evaporation rate of the solvent. 
of this solvent evaporation, it is important 
to maintain adequate ventilation in the 


typical 


mechanical device suitable for this pur- 


surrounding working area. 
pose is shown in Fig. 3. Figure 4 shows 
an applicator at the end of a 16mm proc- 
essing machine. It is most important, 
whether 
hand, that the cloth surface which con- 


lubricating by machine or by 
tacts the film be changed constantly. If 
this is not done, dirt particles quickly ac- 
cumulate and abrade the film. 

It is advisable to choose the cleaning 
cloth carefully. The best cloths for the 
purpose are clean, short-nap rayon plush 
or velvet. These have the advantage of 
holding the accumulated dirt away from 


* A trade name of Dow Chemical Co 
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Fassete, Ana Weigel. 


Fig. 2. Hand application of lubricating and cleaning solutions. 


the film surfaces for a longer period than 
other types 

The speed at which the film is wound 
through the cloth is determined bv the 
rate of evaporation of the solvent from 
the surface of the film. The film should 
not be wound into the roll while wet 


Cleaning the Print 


A release print which has accumulated 
dirt on its surfaces should be cleaned as 
soon as possible not only to obtain better 
screen image quality but also to avoid ir- 
reparable damage to the print 

The techniques and precautions to be 
used when cleaning a print are identical 
to those described above for print lubri- 
cation. The solutions recommended as 
being good lubricants are also good clean- 
ers. There are also certain machines 
and methods available, such as the deter- 
gent-water cleaning method, which in- 
volve spec ialized proc edures. When 
cleaning a print, even though it has long 


Fig. 4. A wax applicator at the end of a 
16mm processing machine. 


Johnson: 


since passed the green stage, it is ad- 
visable to use a cleaning solution which 
contains a lubricant. Should a method 
of cleaning be used which does not in- 
corporate a lubricant, it is wise to re- 
lubricate the print after cleaning. The 
performance of the film in the projector 
will be improved and the susceptibility 
to scratching in the gate will be con- 
siderably reduced. 

Release prints should not be cleaned by 
wiping with dry cloth. Such practice 
results only in removal of loose surface 
dirt and is not recommended because of 


the increased susceptibility to scratching 


Projector Cleanliness 


When a projector has been in service 
for a short time it is not unusual to find a 
deposit of emulsion on the contact areas 
of the gate. This emulsion deposit will 
build up at a very rapid rate, particularly 
if a few unlubricated prints are projected 
It is most important to keep the gate area 
clean. An etfective way to remove this 
emulsion deposit is with a wooden scrap- 
ing tool similar to the orange stick com- 
monly used by manicurists (Figs. 5 and 
6). After scraping the emulsion from 
the guide rails, the remaining deposit 
can usually be removed with a soft cloth 
dampened with water. In cleaning the 
gate, it is important not to use a hard 
scraping tool which can mar the highly 
polished surface. gate which is 
scratched or burred will severely damage 
a printand should be repaired or replaced 
immediately 

The projector gate is probably the most 
critical part of a projector as far as po- 
tential film damage is concerned and 
when a projector is in continuous use the 
gate should be cleaned at least once a 
day. Frequently, however, the rollers 
in the film path can also cause damage 
Unless these rollers are maintained in a 
free-turning condition, the film can be 
scratched as it passes over the rollers 


On the other hand, excessive oiling of 


projector parts can result in a residual oil 
deposit on rollers and film contact areas 
This oil is transferred to the film and a 
mottled picture will result (Fig. 7) 


Fig. 3. A typical mechanical device for lubricating and cleaning 
motion-picture film. 


Inspecting the Print 


More potential hazards to print life 
exist during the routine handling of the 
print on the inspection bench than in 
any other phase of its existence. The most 
common reason for removing a print 
from service is abrasion; therefore, in 
all phases of print handling, cleanliness 
should be a primary concern. This is 
particularly true in areas where film is 
rewound, inspected, spliced, etc. Par- 
ticles of dirt on the film can act like cut- 
ting tools if permitted to rub across the 
film surface. At least once a day, all 
working areas including work tables 
should be vacuum cleaned; cigarette 
ashes, dirty gloves, open windows per- 
mitting the entry of airborne dirt, etc., 
can take a heavy toll in print life 


Fig. 5. Removing emulsion deposit from 
guide rails of a 35mm projector gate. 


Fig. 6. Removing emulsion deposit from 
guide rails of a 16mm projector gate. 
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Fig. 7. Oil mottle on film. 


Fig. 8. Holding film during inspection. 


In handling a print which is even 
slightly dirty, a few simple rules should 
be followed in order to prevent unneces- 
sary film abrasion. For instance, while 
inspecting a print, the film should be 
held by the edges between the thumb and 
forefinger as shown in Fig. 8. By holding 
the film in this manner any dirt which 
is on the film will not accumulate under 
the fingers. Furthermore, holding the 
film in this manner is an efficient way to 
detect splices which are beginning to 
part and perforations which have be- 
come damaged. White gloves make the 


procedure a safer one in that oily finger 


marks resulting from the handling of 


the film during handling and inspection 
are eliminated but the gloves must be 
laundered and changed frequently or 
they quickly lose their advantage. 
Whether wearing white gloves or not, 
one should never grasp the film in such 
a manner that the picture area is pulled 
through the fingers. 

Damage is frequently caused by merely 
rewinding the film from one reel to 
another. A bent reel or one having burred 
sides may damage the edge of the film 
and make the print more vulnerable to 
tears. A check should be made of the 
rewind mechanisms to be sure that they 
are in exact alignment and reels in 
disrepair should be discarded. A bad 
reel can quickly cause damage to film 
many times more costly than the reel’s 
replacement value 

When rewinding a print, the object 
is to produce a snug smooth roll. The 
only way this can be accomplished is by 


Fig. 9. Cinch marks. 


Fig. 10. A loosely-wound roll permits the entry of dirt between film convolutions. 
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rewinding the film at a steady rate while 
maintaining a slight tension on the supply 
reel. An erratic, jerky rewind action is 
the source of the short cinch marks of 
the type seen in Fig. 9. These marks are 
caused by the slipping of one convolution 
of the roll over another, usually when a 
piece of dirt is trapped between the film. 
A particularly bad technique is to wind 
the film at a very high speed and then 
permit it to coast. The film which coasts 
on to the takeup reel is usually loose. 
These loose convolutions will slip over 
one another when increased tension is 
applied to bring the film up to its original 
speed. 

It is important that a ught roll be 
produced on the rewind When a loose, 
sloppy roll similar to that shown in Fig. 
10 is handled in subsequent operations, 
dirt and dust particles can easily work 
their way into the film. For this reason 
and for the general protection of the reel 
and film, the print should always be 
shipped in a can. 


Conclusion 


It is reasonable to expect that a motion- 
picture release print can withstand 
several hundred projections before the 
film is actually so worn that it must be 
discarded. With proper care, as outlined 
above, a print should give, throughout 
its useful life, screen image quality 
indistinguishable from that produced by 
a new print. 

A 22-min 16mm sound color motion 
picture entitled Murder on the Screen, was 
shown at the conclusion of this paper. 
This was produced for the Eastman 
Kodak Company for the special purpose 
of showing the possible causes of damage 
to prints and proper methods of handling 
to prevent such damage as described in 
the paper. 
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A New Series of Lenses 


for Vidicon-Type Cameras 


The continued growth of the vidicon type of television pickup camera in both the 


industrial and studio broadcast fields has precipitated the development of a new 
series of lenses intended particularly to fulfill the requirements imposed by this 
type of camera. These lenses have been optically and mechanically designed to 
provide a high degree of illumination as well as an excellent aberrational correc- 


tion and level of performance throughout the entire receptor area. 


l HE Use by the vidicon camera manu- 


facturer of the American Standards 
Association 16mm camera mounting 
thread, 1.000 in. by 32 threads in., anda 
flange focal distance of 0.690 in.' has 
made it possible to mount lenses in- 
tended for the so-called C-mount 16mm 
camera onto the vidicon camera. 
The exchange of lenses between photo- 
graphic and television applications is a 
highly desirable condition; however, 
several differences exist between the 
requirements of the photographic 16mm 
camera and television vidicon 
camera which must be considered before 
such an exchange is made. Among these 
differences are the increased size of the 
vidicon format with respect to the 
16mm camera format, the differences in 
the spectral sensitivity of the vidicon tube 
and the photographic emulsion, and the 
introduction into the optical system of the 
glass tube face 

The 16mm camera lens has been de- 
signed and corrected for a format size 
of 0.410 in. by 0.294 in. (0.505 in. 
Ciagonal). The vidicon format requires 
a correction for a coverage of 0.500 in. by 
0.375 in. (0.620 in. diagonal). This in- 
creased coverage required by the vidicon 
equipment is more than can be satis- 
factorily accommodated by many 16mm 
camera lenses, particularly those of 
shorter focal length. Additionally, it is 
customary in the mechanical design 
of an optical instrument such as a photo- 
graphic lens to provide sunshades and 
other light-batiing devices to limit the 
field of view to that required by the 
intended application. Thus. when a 
25mm lens intended for the required 
l6mm camera coverage of about 28° 
is used on the vidicon camera requiring a 
coverage of nearly 35°, it is not un- 
expected that a lack of illumination may 
be noted in the outer field areas as well 
as a serious degradation of performance. 

Although differences in the color 
correction of lenses intended for use on 
the vidicon pickup tube and with present- 


Presented on April 25, 1958, at the Society's 
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day photographic emulsions are small, 
their consideration in a completely in- 
tegrated design must be included. 
Similarly, the optical effects of the thin 
(approximately 0.090-in.) glass tube face 
separating the phosphor surface (focal 
plane of the lens) and the lens must be 
included in the design parameters. 

In consideration of the importance of 
these differences between the require- 
ments of the photographic 16mm camera 
and the vidicon camera, Bausch & Lomb 
has designed a series of lenses intended 
primarily for vidicon applications. A list 
of these lenses is given in Table I. Addi- 
tional goals set, and met, for these lenses 
were: no lens to have less than 50% 
relative illumination at any point in the 
vidicon format; all lenses to have a mini- 
mum back focal length of 3% in. to permit 
mounting onto turret model cameras; 
and each lens to be of small overall 
dimensions and inexpensive design. 

The desire to develop a series of lenses 
with at least half as much light in the 
corners of the format as on axis (50°; 
relative illumination) at maximum aper- 
ture imposed rather severe design limita- 
tions with regard to lens types. For ex- 
ample, some 50mm / 4.5 vidicon lenses 
provide no more than 45° relative 
illumination at the format corners. 
Typical 50mm T 2.5 lenses used on 
orthicon equipment have about 35°; 


Table I. Lenses for Vidicon-Type 
Cameras. 


Lens 
f.l., Coverage* Rel 
mm /f/No. Horiz. Vert. Diag. Illum.** 
15 25 46 << a 53 
25 2.5 28 2u.3 34.5 50 
35 2.5 20.5 15.5 25.3 72 
50 y 14.3 10.8 81 
20 3.5 5 26.8 43 55 
25 3.5 28 21.3 34.5 5 
35 3.5 20.5 5.5 25.3 63 
50 33 14.3 10.8 7.3 80 
75 3.5 9.5 3 11 65 
3.5 73 70 


100 
*Based on the vidicon format of 0.500 in. by 


0.375 in. 
** ©’. at format corners. 
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relative illumination, whereas some 
35mm T.2.3 lenses on the standard 
motion-picture format provide 10%. 
There is no general rule for determining 
the minimum number of elements neces- 
sary for producing a high-quality optical 
system.” It was necessary, therefore, to 
consider each lens individually and to 
develop the required formula rather 
than develop a single formula, and 
derive the required focal lengths there- 
from. 

The 15mm f 2.5 lens of this series is of 
the reversed telephoto type, T-d of the 
Kingslake classification This type of 
construction is characterized by a high 
degree of relative illumination, wide 
angular coverage and a_ back focal 
length equal to, or greater than, the 
equivalent focal length making it an 
ideal choice for this particular focal 
length. The split-front triplet construc- 
tion was used for the 25mm f 2.5 and 
with variations for the 75mm and 100mm 
{3.5 lenses. type K-a. The 35mm and 
50mm f 2.5 lenses are of the five-element 
type, Figs. 1-4. Because of the modest 
focal length, speed and coverage of the 
25mm, 35mm, and 50 mm f 3.5 lenses, 
it was possible to obtain a high degree of 
performance from the well-known triplet 
type of construction, type G; however, 
the somewhat larger angular coverage of 
the 20mm lens necessitated the use of a 
four-element air-spaced design for this 
{3.5 lens, type J-b. 

The excellence of the correction of 
these various lenses is indicated by repre- 
sentative test data obtained from tests 
upon electronic evaluation equipment 
similar to that described by Edgar 
Hutto of RCA. This type of test equip- 
ment consists of a rotary scanning drum 
target, a photomultiplier pickup and an 
oscilloscope. The square-wave flux-pat- 
tern target is imaged by the lens under 
test, the aerial image thus formed is 
magnified by a microscope, analyzed by 
the photomultiplier and presented on the 
oscilloscope as an average square-wave 
response vs. line number. Figure 5 
presents the test data obtained from the 
15mm f 2.5 lens. It is to be observed 
that high average square-wave response 
has been obtained out to and beyond 700 
television lines both on axis and through 
a field angle including some two-thirds 
of the total field. Even at the full field 
angle of about 55°, a most favorable 
performance is indicated. 

A similar presentation of data, Fig. 6, 
is made for the lens at the other extreme 
of the focal range, the 100mm f 3.5 
lens. Here again, an extremely high 
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Jan. 7 1958 J.D. HAYES ETAL 2,818,776 are not mechanically compatible with 


the military requirements nor are the 
OBJECTIVE LENS military speed requirements duplicated 


by these lenses. 
Filed Jan. 16, 1956 
Among the variety of applications of 


vidicon pickup systems, some are ideally 
suited for fixed-focus lenses, whereas 
10 others require focusable lenses. One of 
5 the primary criteria for the determination 
of the mounting of the lens is the depth- 
of-field considerations. Although a great 
deal of work has been done and material 
FRONT ta F published regarding depth of field, the 
IG. | most acceptable criterion is that based 
upon the basic optical principles of the 
cone angle in the image space, that is, 
4 the f-number of the lens, as translated 
R, Ra Rs Re Rs Re Rr Re Re into a circle of confusion.’ 
[he data presented in Table II have 
been prepared on the basis of a circle of 
EF:lOO #/2.3 FAs 56° confusion of 0.0010 in., which is the 


LENS} RADI! tanoS Vv customary value for critical work with 
»* 46.60 t::6.33 lenses of this type. For simplification, 
Re:136.38 21.0 1670 | 472 all lenses have been assumed be 
focused upon an object at 15 ft. From 


Ra: -226.0 t3: 3.16 1.657 50.9 Fic. 2 this it is noted that both the 15mm and 


20mm lenses, when focused at an object 
25 52* 23 1.668 32.3 distance of 15 ft. show a depth of field 
Re + -25.27 53+ 752 1.649 | 33.8 of from nearly 7 ft to nearly infinity. 
For this reason, both lenses are mounted 

2*985.84 Ss: O08 in fixed-focus mounts. On the other hand, 
Re=52.05 ts 28.1! | 1.620 60.3 all other focal lengths are available in one 


@| > 
wa 


speed or the other in either a fixed or a 
o focusing mount, and the 50mm, 75mm 
and 100mm f 3.5 lenses are available 
in either type of mount 
An additional criterion for the selec- 
uon of a lens for a particular application 
is its field coverage. Also listed in Table 
II is the field coverage of these lenses at a 
distance of 15 ft with a vidicon receptor 
area of 0.500 in. by 0.375 in. From these 
data, application engineers can immedi- 
ately find a multitude of uses for lenses 
of this focal range such as are found 


+ Smm industrially in plant and product sur- 
peed 
veillance, super markets. traffic controls, 
Sem } 
2mm 
imm 
Table Il. Mount and Coverage Charac- 


mam. 
FiG Ree Fic. 4 JOHN D. HAYES teristics. | 
. BY LENA M. UDSON Lens Depth of Field, Field Size, 


Mount it 
A. ad mm type Near Far Horiz. Vert. 
ATTORNEY 
{/2.5 
Figs. 1 4. Basic form of the 35mm and 50mm f/2.5 lenses. 15 FF“ 7 Infinity 12.8 9.5 
25 Foe.‘ 11 28 7.5 5.6 
35 Foc 12 19.5 5.2 44 
50 Foc 13.5 17 38 2.9 
response is observed to a point well pickup camera, their excellence on the 3.5 
beyond the reproduction capabilities 16mm camera is not to be overlooked. 
of the vidicon tubes in use today, gener- In those instances where a direct focal- 35 PF 11.5 1 = a 4 
ally of the 500- to 600-line range. Of length comparison with the standard 50 FF and 13 18 38 29 
particular note is the uniformity of per- military 16mm gun camera series could Foc. 
- - 75 ( > 5 9 
formance of this lens over the entire be made, namely, 25mm, 35mm, 50mm sa og hd ! 4.5 1 
oc, 
tube-face area. rhis lens, as well as the and 5mm, photographic tests have been 100 FF and 145 13.5 19 14 
5mm f 3.5 lens, has been designed to made in accordance with the applicable Foc. 
utilize only those gamma radiation in- MIL specifications.* In all instances, 
sensitive optical glasses® developed espe these lenses were found to yield photo- (a) Fixed focus; (b) focusing; (c) based upon 
cially for use in radiation areas. graphic resolution values equal to or in an object distance of 15 ft and a circle of con- 
| cu ili I fusion of 0.001 in; (d) based upon an object 
1oug 1 1ese various lense ave excess ol t multary requirement. t distance of 15 ft and a format size of 0.500 in. by 
been designed for use on the vidicon should be pointed out that these lenses 0.375 in 
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100 100 
90 90 
” 80 F/2.5 ON AXIS 80 
2 70} o 70 F/3.5 ON AXIS 
60} F/25 AT 18° 60F 
& (2/3 FIELD) 
(273 FIEL 
40 = 40F 
w 
4 < 30 F/25 at 27-172 « 30 
20F F/3.5 AT 4-1/2 
w (FULL FIELD) 
w 
w « 
> w 4 
< 100 200 300 400 500 600 700 800 900 1000 11001200 100 200 300 400 S00 600700 800900 1000 1100 
TELEVISION LINES PER PICTURE HEIGHT TELEVISION LINES PER PICTURE HEIGHT 
Fig. 5. Performance characteristics of 15mm f 2.5 lens. Fig. 6. Performance characteristics of 100mm f/ 3.5 lens. 
harbors, airports, et not to mention 


the entire studio and broadcast fields 


All of these lenses. shown in Fig 
are C-mount lenses. Their appropriate 
mechanical parts are made of aluminum 
E [he f 2.5 series has been color coded 

blue. whereas the f¢ 3.5 series has been 


color coded red thus permitting easy 


identification. The iris-diaphragm actu- 


ating ring of each lens rotates in a clock- 


wise direcuon for stopping down” 
and operates to / 

The focusing range of the focusing 
mounted lenses is from infinity to 1 ft 


for the 25mm 5 lens, 2 ft for the 


35mm f 2.5 and 50mm f 3.5 lenses, 
23 ft for the 50mm f/f 2.5 lens. and 3 ft 
for the 75mm and 100mm f/f 3.5 lenses. 
These near distances were chosen so as 
to provide for an image reducuon of 


about twelve times. With the overrun of 


the focusing scal 


e provided on the near- 
distance end and by repositioning of the Fig. 7. Top row — f 3.5 lenses, left to right: 100mm focusing, 100mm fixed focus, “3mm 
vidicon tube, somewhat nearer focusing focusing, “5mm fixed focus, 50mm focusing, 50mm fixed focus, 35mm fixed focus, 25mm 
can be accomplished. It is believed that fixed focus, 20mm fixed focus. Bottom row — f 2.5 lenses, left to right: 15mm fixed 
these lenses — fill a long-needed focus, 50mm focusing, 35mm focusing, 25mm focusing 


requirement of the rapidly expanding 


industrial and studio vidicon reproduc- 


fields } hly ted Distances for Lenses on 16mm and 8mm lenses of television systems, Jou SMPTE. 
m | on Cc c SCTICS 
tol 1c 1¢ or a hig co cle 1 Motion-Picture Cameras. (See Jour. SMPTE. 4: 133-136, Mar. 1955 
ol lenses of a variety of foc al lengths ol 1: ORS-6OR9, June 1951 5. N J Kreid! and J R Hensler, (samn 
sufficient speed to aflord adequate pick- and 3. “Animal radiation insensitive optical glasses,” J. Of 
‘ up, yet of inexpensive optical and me- series of photographic lenses,” Jour. SMPTE, > im., 4 3-75, Jan. 195 _ 
ld Feb. 1950 6. Military Specification, MIL-L-4352B( ASG 
te lated Jan. 18, 1956. Lenses, Camera, Mo 
Ref 3. R Ringslake, A classification of photo- Picture, f/2.8, 16mm Format, Gun 
graph lens types, Uf 7 nea, ™ I he depth of field and deptt 
1. American Standards Association, PH22.76- 251-255, May 1946 focus of photographic objectives,” PSA J 
1951, Mountine Threads and Flange Focal 4. Edgar Hutto, Jr., “Equipment tor evaluating ‘ B, 19: 128-129, Aug. 1953 
i 
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Vidicon Camera Lenses 


Lenses intended for use on vidicon-type TV cameras must have wide relative 
aperture and uniformity of illumination throughout the picture area and must 
yield the type of performance demanded by TV transmission channels. The 
picture format is larger than that utilized in 16mm film cameras and the aberra- 
tional effects of the tube end glass thickness are perceptible. The paper discusses 
the suitability of standard cinematographic lenses under these conditions of use 
and describes a new range of lenses designed specifically for this purpose. 


l HE REQUIREMENTS for a lens to be 


used in television are of special nature 
because of the limited bandwidth avail- 
Ideally, a 


lens should have a frequency response 


able in a television channel 


curve which is both high and uniform 
from zero frequency out to a frequency 
corresponding to the number of picture 
elements contained in one _ television 
picture line. Schade! has published a 
detailed description of these special re- 
quirements. 

The British 405-line system is capable 
of transmitting 490 picture elements 
along each line and, in the case of the 
vidicon picture format of 13 by 93 mm, 
this corresponds to a limiting pattern 
frequency of 19 patterns mm (one line 
pattern considered as a line and a space). 
The United States 525-line system con- 
tains 427 picture elements per line cor- 
responding to a limiting frequency of 
17 patterns mm. In the latter system 
there is an increased number of picture 
elements in the vertical direction but 
this is less important optically due to 
the inherent limitations of line picture 
assessment of lens 
limiting 


scanning. In _ the 
performance that follows, a 
frequency of 20 patterns)mm is con- 
sidered a reasonable value for both 
systems 

Although the vidicon-type tube can 
offer certain electronic and dimen- 
sional advantages over the image orthi- 
con, some consideration must be given 
to the ability of the lens manufacturer to 
solve new and more severe optical 
problems if comparable standards of 
performance are to be achieved. 

These new problems are concerned 
with the need for much higher levels of 
image illumination throughout the pic- 
ture format while maintaining the same 
response or modulation at higher pattern 
frequencies in the image. 

The specification of the new lenses 
developed for this purpose is based on 
the linear scaling factor of 2.5 between 
the sizes of the vidicon and image orthi- 
con picture formats. The same factor 
converts inches to centimeters, so that 
a lens of XY cm focal length on vidicon 
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cameras covers the same angular field 
of view as a lens of Y in. focal length on 
image orthicon. If the centimeter range 
has relative increased 2.5 
times, it is capable of yielding 2.5* or 


apertures 


about 6 times as much image illumina- 
tion and it will have the same depth of 
field as the inch range. Thus a 3-cm 
f 1.4 vidicon lens is optically equivalent 
to a 3-in. f 3.5 image orthicon lens pro- 
vided it yields the same response at 


pattern frequencies increased by 2.5 
and if the vidicon tube is not less than 
one-sixth as sensitive as the image orthi- 
con. The assumption that f/3.5 lenses 
are essential for some applications of 
image orthicon lenses is not necessarily 
true, so greater differences in sensitivity 
can probably be accommodated. 

The image formed by the lens lies 
on the inside glass surface of the tube 
end and, since this thickness of glass 
introduces detectable amounts of all 
optical aberrations, it must be included 
in the computation and measurement of 
lens performance. Within the limiting 
pattern frequencies occurring in television 
the effects of the aberrations so intro- 
duced are negligible when the angular 
field of view is small and at narrow rela- 
tive apertures. 

At the wide relative apertures neces- 
sary for vidicon use, these effects are not 
negligible. Figure 1 indicates the com- 
puted performance with a_ postulated 
perfect lens with no aberrations forming 
its image through a glass plate 0.093 
in. thick. The graph plots percentage 
modulation to sine waves at 20 patterns 
mm at a relative aperture of f/1.4 against 
the semiangular field of view. For an 
axial image point the response drops 
to only about 95° but modulation 
decreases very rapidly with increasing 
angular field and becomes significantly 
worse beyond 5°. The perfect lens has 
been given an arbitrary amount of 
vignetting across the field and, since 
vignetting is equivalent to a reduction 
of the aperture of oblique 
beams, the effects of plate aberrations 
are reduced. This partly accounts for the 
flattening of the curve at the wider 
angular field positions. 

The curve refers only to image bound- 
aries which are tangential with respect 
to the lens axis because the aberrations 
introduced by the glass thickness of the 


relative 
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tube end affect these more 
than boundaries radial to the axis. 
All the lenses to be discussed later vield 


a response on radial images which is 


severely 


equal to or slightly better than that on 
tangential images, and, for the sake of 
simplicity, values for the latter only 
will be given. 

If the lens had all its residual aberra- 
tions of exactly the same magnitude and 
opposite sign to those introduced by the 
tube end, a modulation of nearly 100° 
would be obtained throughout the field 
of view. Needless to sav, such a lens 
is as impracticable from the design 
point of view as the perfect lens. 

In _ practice, 
perfection and have 


lenses fall short of 
appreciable 
siduals of all the optical aberrations. 
The effects of the tube end are never 
quite so obvious, partly because the 
degradation of a poor image is less de- 
tectable, and partly because some of 
the large residual aberrations in the 
lens may happen to be of opposite 
sign to the smaller additional aberra- 
tions of the tube end and thus a small 
degree of compensation could fortui- 
tously occur. 

What may be concluded, however, is 
that the better the performance of the 
lens alone the more necessary it becomes 
to introduce into its design compensa- 
tion for the aberrations of the tube end. 
At wide relative apertures and useful 
fields of view, an argument that the ef- 
fects of the tube end need not be in- 
corporated into its design can be taken 
as an admission that the lens under con- 
sideration has a poor performance 

In the past, the computation of fre- 
quency response would have been a 
long and tedious matter, but the use of 
an electronic computer in conjunction 
with a new method of computing re- 
implicitly from the 
actual aberrations present in the lens 


sponse functions 
now permits a rapid and accurate as- 
sessment of lens performance at the 
which 
will be published later, yields results 


design stage. The new method, 


MODUL ATION 
w 


SEMI-ANGULAR FIELD OF VIEW 
Fig. 1. Sine-wave response: 3-cm f/1.4 


perfect lens; frequency, 20 patterns 
mm — effect of tube end. 
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Fig. 2. Sine-wave response: frequency, 20 patterns mm; full 


perture through glass tube end. 


in verv close agreement with those de- 
termined experimentally by a_photo- 
electric lens testing method which, in 
principle, follows suggestions made by 


Lindberg.” 
16mm Cine Lenses 


Lenses designed for use on 16mm 
film cameras are intended to cover a 
picture format of 103 by 7} mm an 
area about 60°, of the vidicon area. 
It may be expected, therefore, that when 
such lenses are used on vidicon TV cam- 
eras there will be a more pronounced 
deterioration of both sharpness and uni- 
formity of image illumination towards 
the periphery of the larger format. 
Although the resolving power of the 
best of these lenses in the true photo- 
graphic sense is greatly in excess of the 
capacity of any known television chan- 
nel, attempts are rarely made to im- 
prove their response characteristics at 
the lower levels of resolution which can 
In fact, computational 
and experimental evidence shows that 


be transmitted 


there are special aberrational require- 
ments in television lenses which differ 
from those in photographic lenses. If 
these can be fulfilled, the transmitted 
image information will be more sharply 
defined and modulated more accurately 
to reproduce the true contrast levels of 
the original object 

A range of lenses has been developed 
spec ifically for use on vidicon-type cam- 


eras. The design of each lens takes full 


advantage of recent advances in the 
art and makes good use of new optical 
materials. Although the lenses will per- 
form excellently as film camera lenses 
their prime purpose is television and 
they have been corrected accordingly. 


Fig. 4. 2-cm f/1.7 Vidital. 
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at full aperture. 


Each lens is named Vidital and, at 
present, the range comprises four lenses: 


2-cm f 3-cm f 1.4, 5-cm f/ 1.4 and 
8-cm. f 1.4 
Figure 2 shows the results of photo- 


electric tests on these four lenses and also 
on a 1l-in. f 1.4 16mm cine lens which 
for a number of years has earned a good 
reputation as a quality lens and which 
may be considered as an average ex- 
ample of the better lenses generally 
available. 

The graphs refer to tests at the limiting 
frequency of 20 patterns’mm with the 
lenses set at Maximum relative aperture 
and with glass thickness of the tube end 
in position. The points D 2, W 2 and 
H 2 on the semidiagonal ordinate cor- 
respond respectively to the corner of the 
format, center sides and center top and 
bottom 

Figure 3 shows the variation of image 
illumination produced by the same lenses 
at maximum aperture. Axial illumination 
is taken as 100°] in all cases and the 
graphs plot the percentage reduction 
alone the semidiagonal of the format 
The curve for the 1-in. cine lens empha- 
sizes its inability to cover adequately a 
picture format larger than the one for 
which it was designed. 

The curve for the 2-cm f, 1.7 Vidital 
is also of special interest because the 
adoption of a new type of inverted tele- 
photo lens construction has made it 
possible to reduce its degree otf vignet- 
ting to a verv unusual level. In spite of 
its slightly narrower relative aperture 
of f 1.7 it can transmit as much total 
illumination over the picture 
area as other lenses in the range at 
1.4. 

Figures 4 and 5 show 


whole 


the optical 


2cm 


Bem 
“Sem 


~ 1/14 


CINE LENS 


+NII 
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FIELD RADIUS 


Fig. 3. Percentage vignetting relative to axial illumination 


construction of the 2- and 3-cm Vidital 
lenses. The 5- and 8-cm Viditals are 
of the same general shape as the 3-cm 
but with minor dimensional modificé 

tions. These modifications arise fron 
the fact that each lens is designed spe- 
cially to cover its own angular field at 
the highest possible level of performance 

Direct scaling of construction from one 
focal length to another does not vield 
the desired result since the consequent 
scaling up of aberration is too severe 


Overall Assessment of Performance 


Ihe curves shown in Figs. 2 and 3 are 


of course not the only criterion of per- 
formance. The limiting frequency is 
only one of many frequencies which are 
important and the lenses have to provide 
the highest possible response at a 
variety of relative apertures. For ex- 
ample, the aberrations of these lenses 
could be modified fairly easily to yield 
even higher responses at full aperture 
at the expense ol performance at other 
narrower apertures 

The full assessment of the performance 
of a TV camera lens may be expressed 
in the form of several sets of similar 
curves. These should describe the re- 
sponse of the lens to a range of pattern 
frequencies at various relative aper- 
tures and at various points in the field 
of view. Different orientations of the 
test pattern are necessary to determine 
lens response at image boundaries 
radial and tangential with respect to the 
lens axis 

Many curves of this nature are difficult 
to assess and attempts have been made 
to define performance by a single figure 
of merit which can deal adequately 
with all the factors involved. A method 
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Fig. 5. 3-cm f Vidital. 
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has been proposed by Sproson* which 


gives satisfactory agreement with ob- 


served television results 
Liniinal Units 

This method describes performance at 
each relative aperture by a single figure 
expressed in liminal units. A_liminal 
unit, as defined by the British Broad- 
casting Corp., is a measure of subjective 
sharpness. A difference in rating of one 
unit implies that when lenses are com- 
channels of full 


pared television 


information carrying capacity of 


the observers can perceive a change and 


unaware that a change has 


= 
are 


been effected. Thus, if a perfect lens is 
rated at zero limital units, a lens rated 
at less than one unit can be regarded as 
producing negligible picture degrada- 
tion 

[his subjective sharpness factor at a 
single field position may be determined 


by integrating the response at that point 
from zero frequency up to the cutoff 
frequency of the television svstem. A 


sharpness of 
liminal unit is produced when the inte- 


change subjective 


grated response is reduced from 1 to 


0.89. In most cases this will correspond 


to slightly less than 0.8 modulation at 


the limiting trequenc \ 


Zoom Lenses 


Table I. Overall Assessment in Liminal 
Units. 


Relative 

aper- Sharp- Vignet- 
Lens ture ness ting Potal 
2-cm. f/1 Py 1.9 0 
Vidital f/2.8 -0.9 0 0.9 
3-cm. f/1.4 f/1.4 —1.7 0.6 
Vidital 2.0 —0.9 0 09 
2.8 0.7 0 0.7 
5-cm 1.4 1.4 15 0 
Vidital 2.0 05 0 ~0 5 
2 8 5 0 05 
8-cm f/1.4 /f/1.4 1.6 ( 1.6 
Vidital 2.0 -1.2 0 
1 in. 1.4 1.4 ~1.3 3 5 
Cine Lens 2.0 1.4 9 > % 


Having found the sharpness factor in 


this way for a number of points in the 
field of view. the overall factor for the 
whole picture area can be integrated 
with respect to a field which is weighted 
according to the picture area corre- 
sponding to each angular field position 
and which has a further supplemen- 
tary weighting giving the central areas 
a higher “interest” value than the pe- 
riphery 


An overall factor for the vignetting 


for Closed-Circuit Television 


In the rapidly growing field of closed-circuit TV, zoom lenses are becoming in- 
creasingly important. The different 
characteristics of these lenses are described, their advantages and disadvantages 


A number of zoom lenses are now available. 


discussed and their functions explained. 


p-circurr TV be described 


as off-air video transmission. The fre- 
quent use of the term “industrial tele- 


vision” to describe closed-circuit TV is 


misleading as it limits it to only one of 


its many applications. In closed-circuit 
transmission, orthicon equipment can be 
used but vidicon chains are more fre- 
quently used. Many problems are present 
in broadcast TV, such as problems con- 
nected with programming and switching, 
which do not affect closed-circuit TV. 
On the other hand, in situations where 
one person controls the entire operation 
and is at the same time observer, director, 
cameraman and the engineer monitoring 
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the remotely controlled camera, other 
problems of a technical nature are apt to 
arise. Choice of equipment is important 
The increasing use of zoom lenses in 
closed-circuit TV indicates the de- 
sirability of a study of these lenses in re- 
spect to characteristics and proper use 

Zoom lenses are not high-speed lenses 
and should not be used where low light 
levels are expected. The elimination of a 
turret in favor of a remotely controlled 
continuing variation in picture size has 
obvious advantages, but a picture of good 
quality but the wrong size is preferable to 
a picture of the right size but poor quality 
caused by lack of light. Zoom lenses, if 
properly employed, will give satisfac- 
tory results provided the right type of 
zoom lens is chosen for the job. 

In order to choose the right type of 
lens, familiarity with the properties and 


characteristics of the lens may be de- 
termined in a similar manner. The over- 
all assessment of lens performance at 
any relative aperture is the sum of the 
factors for subjective sharpness and 
vignetting 

Expressed in these terms the lenses 
under discussion may be rated according 
to the values shown in Table I. 

These results show quite clearly that 
careful attention to new design proce- 
dures can vield lenses with excellent tele- 
vision characteristics and which, when 
used at one stop below maximum aper- 
ture, are almost indistinguishable from 
the perfect lens. 
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characteristics of zoom lenses in general, 
especially characteristics which do not 
exist in single-focal lenses, is required 
Zoom lens characteristics include focal- 
length limits, zoom range, variable pic- 
ture quality, f-speed, physical dimen- 
sions, weight, vibration and noise char- 


acteristics 
Focal-Length Limits and Zoom Range 


A single-focus lens has only one focal 
length while a zoom lens has a whole fo- 
cal-length range and cannot only zoom 
(make an object appear to come closer or 
move away) but can substitute for any 
lens within that particular focal-length 
range. The range of the zoom lens is, 
therefore, of great importance; and the 
longer the zoom range, the more single 
lerses may be replaced by one single 
zoom lens. Zoom lenses are available with 
more than one zoom range. These lenses 
are very versatile. At present, the smallest 
zoom range available on closed-circuit 
TV zoom lenses is 3:1; the largest, 6:1 
The application indicates which zoom 
lens should be chosen. It should be noted 
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that the coverage grows with the square 
of the zoom range. A 3:1 zoom range will 
cover, in its wide-angle position, 9 times 
as much as in its telephoto position; and a 
zoom lens with a 6:1 range will cover 36 
times the area in its wide-angle position 
as it covers in its telephoto position. 


Picture Quality 


Picture quality is measured. in many 
cases, by resolution lines Resolution lines 
are a combination of the optical resolving 
power of the lens and the electrical resolu- 
uon of the TV camera. These are difficult 
to separate, so to determine which portion 
is camera and which is lens is a pretty 
tricky laboratory procedure. 

On a single-purpose lens, resolution 
can be determined by checking a test tar- 
get which fills the entire screen, and de- 
termining the resolution, for example, in 
the center and on the edge of the frame 
On a zoom lens, the resolution target is 
varied while going through the zoom 
range (always filling the whole frame). 
The average resolution over the entire 
zoom range is determined separately for 
center and edge in order to do justice to 
the lens. Usually the different zoom posi- 
tions do not give equal picture quality. 
There may be some positions which are 
just as good as in the best single-focus lens 
and some positions which are not. Re- 
cently great strides have been made in 
lens design due to the electronic com- 
puting machines used in optical calcula- 
tions and also to considerable insight into 
the theory of zoom lenses in general. All 
these things in connection with the end 
use of the lens should be taken into con- 


sideration 


F Speed 


Most closed-circuit TV lenses do not 
vary the speed during the zoom, and the 
y-rnumber reading holds through the en- 
tire range. Some lenses, however, change 
speed when open in the telephoto posi- 
tion, and this may impair the use of the 
lens 

It has been noted above that zoom 
lenses are nct high-speed lenses, and an 
f-number around f 3 is considered a fast 
zoom lens. If very long focal-length zoom 
lenses are employed, the /-number goes 
down considerably, and_ those lenses 
should be used only under the best light 
conditions. 

In keeping with the trend toward re- 
ducing the bulk and weight of cameras. 
amplifiers, transmitters and other photo- 
equipment, zoom lenses have 
A reduction in size 


graphic 
been made smaller 
necessitates higher precision of compo- 
nents, resulting in economical and effi- 
cient operation. These accomplishments 
are reflected in the data given in 


Table I. 


Mechanical Noise | Motor-Noise Level) 


If the movable parts are made with 
great accuracy and with antifriction de- 


Table I. Comparison of Available Zoom 


Spring, 1958. 


Focal 'V-Reso- 
length, Zoom lution Lines 
Lens type mm range Center Edge 


300 50 


Pan Cinor 60 20-60 ? 
Pan Cinor 70 
Zoomar 16 

Pan Cinor 100 


Kintel-Zoomar 


Diamond 


3 
4 


1 

1 600 400 
500 400 

1 

1 


te 


4 


3 


600 400 


500 400 


Power- 
Zoomatr 
Hallomar- 
Zoomat 
Pan Cinor 60 
Motorized 
Pan Cinor 100 
Motorized 
Auto-Zoom 
16A TVS 
Auto-Zoom 
16A TV L 
ITV -Zoomar 
Mark IIS 
I I \ -Zoomar 
Mark III 


vices, driving motors can be reduced in 
size and the speed reduced without get- 
ting close to the critical minimum torque 
requirements. This, of course, is only 
possible if d-c motors are employed. A-« 
motors, run at low speed, will have an un- 
duly high pole number and such motors 
would be very big if they were made for 
running at low speed. D-c motors with 
permanent magnets can be run at very 
low speed if the load is small and if meas- 
ures are taken to prevent voltage drop in 
starting. On the other hand, these re- 
versible d-c motors require only one wire 
plus a common ground connection, which 
permits cables that are much lighter and 
less expensive. This is especially impor- 
tant when the distance between zoom 
lens and control box increases. The com- 
bination of precision gear design with 
antifriction devices, nonmetallic gears 
and low-speed high-torque starting d-« 
motors reduce mechanical noise on zoom 
lenses to the minimum 


Bibliography 


Back, F. G. “Physical properties an 
application of the Zoomar lens,’ Jour. SMPE, 
19:57—-63, July 1947 

Back, F. G., “Zoom lens for motion-picture cam- 
eras with single-barrel linear movement,’ 
Jour. SM PE, 47: 464-468, Dec. 1947 

Back, F. G., “‘Zoomar lens for 35mm film,” 
Jour. SM PE, 51; 294-297, Sept. 1948 

Back, F. G., “The Zoomar lens,”* Amer, Cr 
28: 87, 109, Mar. 1947 

Back, F. G., “*Varifocal camera lenses,” Prog 
in Photography, p. 34 ff., Focal Press, London 
and New York, 1954 

Back, F. G., and Herbert Lowen, “The basi 
theory of varifocal lenses with linear movement 
and optical compensation,” J. Opt. Soc. Am., 44 
684-691, Sept 1954 

Back, F. G., and Herbert Lowen, *“Generalized 
theory of Zoomar systems,” J. Opt. Soc. Am., 48: 
149-153, Mar. 1958 

Bergstein, Leonard, and Llovd Motz, ‘Third- 
order aberration theory for varifocal systems,” 
J. Opt. Soc. Am., 47: 579-583, July 1957 


d practical 


Bergstein, Leonard, “General theory of optically 
compensated varifocal systems,” J. Opt. So 


im., 47: 154-171, Mar. 1958 


Lenses for Closed-Circuit TV Cameras, 


Motor 
Weight, noise 


Trans- Approx 
mission Dim., in 
variation HWL level 
None 3 Manual 
None 3 ? Manual 
None 1.5 Manual 
None x 3 4 Manual 
None 5 Noisy 


Brat Hans-Ma 


i 
175, Fri 


j 
ar, 


Book 


ard ron Br 
Graw-Hill Book Co., New 
‘Le Pan-Cinor et 


rue Cinematograph 


York, 19 


ses appli 


Fluegge, Johannes, Das Photograpia 
f., Springer-Verlag, Vienna, 1955 
H Probleme y nstruktiven 
A, 116 ff., Akader Berlin, 
1954 
Helt, Scott, Practical Televtston Engineering, 
ff.. Murray Hill Bocks Inc., New ork, 1950 
Hopkins, H. H., ystems of riable power,” 


rine. p. 43 


ation ot photograph 


251-255, 


Kingslake, R., 
London Conference on Optical Instruments, p 
John Wilev & Sons, New York, 1950 

Kingslake, R., Lenses in Photograt 
den City Books, New York, 1951 

Lee, H. W., **‘New lens svstems,”” / 
ressin Phystwes, VII: p. 130, 1940 

Mayers, Morris A., and Rodney D. Chipp, 
( ed Curcuat TV System Planning, p. 142 ff., John 
F. Rider Publisher Inc., New York, 1957 

Merte, W., “Das photographische Objektiv seit 
dem Jahre 1929," Handbuch der Wissenschaft- 

ingewandten Photographie, Ergaenzungs- 
verk, p. 91 ff., Springer-Verlag, Vienna, 1943 

Naumann, Helmut, Optik fuer Konstrukteure, p 

232 ff., Wilhelm Knapp, Halle-Saale, 1949 


Photograph tives,” Pro 


Discussion 


Fra ! General Pre n Lahoratory 
In speaking of the characteristics of zoom lenses, 
particularly resolution, why do vou find it nec- 


essary to strike an average? Wouldn't it be more 


meaningful if it were expressed as a curve, resolu- 
tion versus focal length? 

Dr. Back: This would be very complicated. It 
would have to be done step by step, from inch to 
inch, and the resolution would have to be shown 
from different parts of the frame, trom center to 
edge. One curve could not do it and a family of 
curves, to people not very familiar with the sub- 
ject, would be confusing rather th ightening 
Zoom lenses usually have three or four posi- 
ind com- 


tions where the resolution is perfe 
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parable with the resolution of single-focus lenses 
In other positions, the resolutien is slightly worse, 
and there are even a few positions where a notice- 
ible change in picture quality can be observed, 
as compared with a single-purpose lens 

This decrease in picture quality occurs seme- 
times only in the middle of the frame, and in some 
positions only toward the edge herefore, the 
best and simplest method of describing the picture 
yuality is by measuring the quality over the en- 
tire frame and averaging it out 
Dr. Gi This handi« aps a user who may 
wish a zoom lens primarily for operation in the 


where it is at its best. He will not be able t 


etermine, from your figures, the maximum per- 
tormance of which it is capable, because you will 
we degre your actual measurement by 
iweraging he poor region 
Dr. Back: ihis is true, to an extent only, be- 
iuse the variations are not too big. If I say, for 


is a resolution of 500 lines, on one 


by standard television pract 


irame, and i on the other hand 


take a differential count over a par 
ume, we ught find sections with 500, s« 
00, and sections with 450 television 
sam ume 
If, for instance, a poor edge resolution exists 


Iris Control 


Direct-Drive Automatic 


A new type of automatic iris control is incorporated in the Bell & Howell Design 


one particular position, and we make sure that 
this shortcoming is not electronic, it can mean 
different things: it can mean astigmatism of the 
lens, it can mean (strange as it may sound for a 
black-and-white picture) a color aberration, or it 
could mean an oblique spherical condition or a 
field curvature. Here again, looking at three- 
dimensional subjects, such a field curvature might 
look, if curved in the proper direction, like a re- 
markable depth of field Therefore, for the 
average user not versed in the tec hnique of testing 
photographic optics, the figures given in the table 
are very practi al 

Dr. Gillette: Tl ask one more, which is perhaps 
unfair: You stated that the performance of zoom 
lenses is now getting pretty close to the perform- 
ance of fixed-focus lenses. Would you care to de- 
fine that more closely, say, in terms of contrast 
ratio at 200 lines or something of that sort? Give 
the ratio of contrast of a zoom lens to that of a 
fixed focal length lens of equal focal length and 
equal aperture 

Dr. Back 


ibout the general design of zoom lenses. Zoom 


It is much better to say something 


lenses need more elements than fixed focal length 


lenses for the same aperture and for the same 


angle. For instance, if we build a good zoom lens 


for a l ratio and f-speed of 3.5, we have to use 


By 


290 8mm camera. The iris control is operated solely by power from a photovoltaic 
cell, made feasible by the exceptionally low power requirements of a unique rotary 
‘‘barn-door”’ iris. The method of construction results in a highly shock-resistant 
mechanism with an almost unlimited service life. The automatic control is described 
and some of the design considerations discussed. 


a LOGICAL PROCESSES involved in 


the development of new and better ways 
of doing things can be of considerable 
interest. The development of the auto- 
matic iris control in the Bell & Howell 
Design 290 camera had certain unusual 
Because of its special interest 
the reasoning which led to the develop- 


aspec ts 


mental work on the Design 290 will be 
described in connection with a descrip- 
tion of the camera 

Many years ago, our company recog- 
nized the potential value of a motion- 
picture camera which would set its own 
lens iris to obtain proper film exposure. 
rhe first result of the effort in this direc- 
tion was the development of a battery- 
powered automatic iris control. This 
automatic iris control was placed on a 
16mm magazine camera* and later, on 
a 16mm spool camera. 


Presented on April 21, 1958, at the Society’s 
Convention in Los Angeles by Mervin W. La Rue, 
Jr. (who read the paper), John P. Bagby, 
Stephen F. Bushman, Stanley R. Freeland and 
David M. MacMillin, Bell & Howell Co., 7100 
McCormick Rd., Chicago 45 

(This paper was received on March 17, 1958.) 
* Mervin W. La Rue, Jr., “A new automatic iris 
control for motion-picture cameras,” Jour. 
SMPTE, 66; 413-416, July 1957. 
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Unfortunately the conventionally petite 
5mm mouon-pic ture camera would not 
tolerate the bulk and weight necessitated 
bv the battery-powered exposure control. 
At first the problems seemed great but, 
during continuing effort to devise an 
automatic iris control suitable for a 
smaller camera, it was noted that some 
of the requirements for such a camera 
were basically different require- 
ments for a 16mm camera. First. the lens 
aperture diameters were considerably 
smaller because of the shorter lens focal 
length, so an equivalent lens iris con- 
figuration could be expected to require 
much less power. Second, the control 
was intended for use with a single frame 
speed camera in which almost all of the 
film used has an exposure index of either 
ASA 10 or ASA 16. This materially 
reduced the range of exposure conditions 
to be provided for. 

In view of the lowered power require- 
ments, bulk reduction could have been 
obtained by miniaturing the existing 
system, but even more desirable would be 
the elimination of components. Of the 
four primary components in the 16mm 
system, elimination of the motor and 


ten lens elements. A single-purpose lens with an 
{/3.5 aperture needs only three or four elements 
The difference between the internal reflection of a 
4-element leas versus a 10-element lens will be 
exactly the glare difference or contrast difference 
between an //3.5 zoom lens and an //3.5 single- 
purpose lens 

Since the reflection on high refractive glass to- 
day can be reduced by coating to 1% per surface, 
the contrast difference between a zoom lens and a 
single-purpose lens is, today, smaller than the con- 
trast difference between a coated and uncoated 
lens of the same design. As I stated, repeatedly, 
before, most of the people today take resolution 
lines as the only characteristic for lens pertorm- 
ance. I have seen lenses on test give fantastic re- 
sults when checked against test patterns. These 
lenses, however, on actual photographic tests, 
produced poor picture quality. I have seen lenses 
with substandard resolving power when tested 
with test targets sull give excellent picture quality 
in practical use. The question is, therefore, well 
put when you ask about contrast tests on zoom 
lenses 

Contrast, resolution, absorption, and color re- 
sponse are integral properties of any lens and all 
must be taken into consideration if you are 


evaluating lens performance. 


MERVIN W. LA RUE, JR., 


JOHN P. BAGBY, STEPHEN F. 
BUSHMAN, STANLEY R. FREELAND 
and DAVID M. MAcMILLIN 


batteries appeared to present the fewest 
problems. We thus proceeded on the as- 
sumption that a system could be con- 
structed using only a photocell and meter 
as the primary components. This left only 
two choices; either an alternate powet 
source must be found, or the power re- 
quirements of the iris must be greatly 
reduced. 

Obtaining an alternate power source 
appeared more reasonable at first because 
of the proximity of the camera spring 
motor. This appeared even more reason- 
able when it was found that the alterna- 
tive would require a reduction to perhaps 
one-millionth of the usual power require- 
ments. In spite of its apparent lack of 
promise, study of the power reduction 
approach was also continued. 

Four separate schemes were proposed 
whereby an electrical meter would 
suitably regulate power from the camera 
mainspring. All were workable, but each 
was found to have some _ limitation. 
One scheme, for example, would not 
cause the iris to reach its setting until 
several frames had been run, and could 
be “primed” only by an inconvenient 
manipulation of the iris ring. Another 
required the rather precise balancing of 
several springs, and had possibilities of 
being a difficult production item. 

Several proposals for utilizing the 
power reduction approach had also been 
presented. In general, these proposals 
involved novel variable apertures with 
sufficiently low frictional torque to allow 
them to be driven by some type of 


instance, 
OVeT COU , 
\ 
t 
A 


Fig. 1. 
driven iris. 


connection to the mete! 


Electrical meter 


Meter geor 


Lens aperture 


Teardrop slots in 
ns gears 


Many such ideas 
had been ¢ onsidered in the past but were 
generally abandoned because powe! 
requirements were too great or because 
they were too. sensitive to. external 
movement. However, one of the arrange- 
ments now proposed did not appear 
to have such faults 

As shown in Fig. 1, this proposed 
mechanism used two overlapping disks, 
each of which carried a wedge-shaped 
annular slot with the intersection of the 
two slots forming a variable aperture 
These disks were to be supported on 
conical jeweled pivots to obtain the 
lowest frictional torque which could be 
envisioned. Gear teeth were formed on 
the periphery of the disks, and these were 
engaged with a gear which was mounted 
on a meter coil and which rotated with it. 
By using a single meter this promised to 
avoid excessive expense; but, more 
important, was the effect of externally 
applied forces on the system. The con- 
venuonal construction of an electrical 
meter results in momentary changes in its 
coil position as a result of rotational 
accelerations, and the performance of an 
automatic iris would be seriously de- 
graded if its setting were influenced by 
minor movements of the camera. As can 
be seen in Fig. 1, the rotational inertia of 
the two iris disks has been arranged to 
oppose that of the meter armature, with 
the very desirable ‘result that the effect 
of externally applied rotational move- 
ments can be eliminated. When opera- 
uon of several models confirmed these 
characteristics, this proposal was selected 


for production design. 


Initial Design Problems 


With the basic form of the automatic 
control established (Fig. 2), three prob- 
lems required solution before a detailed 
layout could be completed. First, a 
method of altering the response of the 
system (biasing) was required to match 


Iris geors 


Mechanical schematic of meter- 


La Rue, Bagby, Bushman, Freeland and MacMillin: 


Fig. 2. Schematic of direct-drive 
automatic iris control, 


Thermistor and resistor 


the two film sensitivities. Second. a very 
obvious indicator must be provided to 
inform the user whenever the light level 
fell below the point where the maximum 
lens opening was sufficient for proper 
exposure Third, it should be convenl- 
ently possible to disengage the automatic 
control and manually set the iris to any 
desired fixed opening. A fourth problem, 
ever present in camera design, was that 
of fitting all of this mechanism into the 


smallest possible space 


Biasing 

The small difference in emulsion 
speed between the two films indicated 
that biasing could be conveniently 
accomplished by masking of the photo- 
cell. A design advantage of this method 
is that the iris response characteristics 
are unaltered by the biasing. The system 
thus need only be designed to respond 
properly for the highest emulsion speed 
to be used. Lower emulsion speeds are 
then accommodated simply by a propor- 
uonate reduction in the active area of the 
photocell. The mask evolved into a 
simple metal slide, with a ball and spring 
detent to retain it in either of the posi- 
tions provided for the two emulsion 


speeds 
Underexposure Indicator 


The principal limitation in providing 
an underexposure indicator was that 
there was no appreciable surplus of power 
to operate it. Several solutions were 
proposed. The solution which was 
selected (Fig. 3) employs a long, slender 
prism to “pipe” light from the iris in- 


“iris gears 


lens 


Photocel) 


Boffie 


Reticulor lens 


dicator window into the viewfinder. A 
flag attached to the pointer of the 
meter covers the front end of this prism 
when the meter approaches its zero 
position; thus, the viewfinder end of the 
prism appears bright whenever there is 
sufficient light for photography and 
appears dark when there is not. A further 
nicetv was added by coloring the indica- 
tor amber to increase its apparent visi- 
bilitv. It might be mentioned that the 
use of an indicator which became light, 
rather than dark, at the low light level 
was considered. This was felt to be un- 
desirable, inasmuch as at light levels 
considerably below the minimum the 
indicator might again appear dark, thus 
giving a false indication that sufficient 


light was available. 


Manual Control 

Since a single frame release was pro- 
vided on the camera, there existed the 
possibility of its being used for special 
effects. It is also occasionally desirable 
to override the control purposely, espe- 
cially in scenes with strong backlighting or 
abnormal contrast. In such cases the 
latitude of the film is not sufficient to 
reproduce properly the entire range of 
scene brightnesses, and exposures can 
be improved by purposely exposing only 
for the brightness of the object of interest 
These considerations made the provision 


of a positive manual control desirable if 


the camera were to remain as flexible as 
a nonautomatic camera 

The most satisfactory manual control 
arrangement was one in which rotation 
of an external knob short-circuits the 
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meter, causing meter coil to 
collapse” to its ze lens wide open 
position. Further rotation of the knob 
then causes an arm to engage and rotate 
the meter coil, carrving the iris disks to 


any desired position. The actual iris 


opening is indicated by a_ pointer, 
attached to the meter coil. which is visible 
through a kidney shaped window at the 


Iront ol the camera 


Basic Engineering 

As in the 16mm system which pre- 
ceded this one, the engineering ol this 
system required the optimizing of several 
mutually interdependent variables. Fac- 
tors oI most importance were acceptance 
resistance 


angle. photocell size and 


iding. meter sensitivity and torque, 
temperature sensitivity, and accuracy. 
Ihe general approach is described below 

The choice of acceptance angle was 
simplified by the generally satisfactory 
performance of the 16mm system, and 
was allowed to remain the same. With 
the acceptance angle having been 
selected and the maximum size of the 


photocell! known as the result of space 


| 
| 


and styling restrictions, the output vs 
resistance loading characteristics of the 
photocell were determined 

Selection of the optimum photocell 
loading required consideration of meter 
sensitivity, magnitude of photocell tem- 
perature compensation necessary, and 
the effect of all of these upon metet 
torque. With the meter doing all of the 
physical work in the system its torque 
output was of considerable importance 
While preliminary calculations indicated 
that the expected torque was sufficient 
to overcome friction, there would be no 
appreciable surplus. The deflection sen- 
sitivity of the meter was also limited. 
since too small a deflection per /f-stop 
larger and heavier 


would require a 


meter gear to obtain the same angula: 
iris movement. and could also cause the 
space limitations imposed by the camera 
to be exceeded. A study of these and 
other factors led to a photocell loading of 
6000 ohms, and a meter deflection sensi- 
tivity of 2° wa. It is interesting to note 
that optimum power transfer from the 
photocell to the load is obtained in the 


neighborhood of 9000 ohms. but at the 


Fig. 5. Refraction type 


of photocell field angle 
limiter. ‘‘A’’ represents 
: the angle within which 
direct rays are trans- 
mitted to the photocell. 


Fig. 4. Bell & Howell Design 290 8mm 
camera. 


same time a larger proportion of the 
load must then consist of unproductive 
temperature compensation 

With the 


been determined, an assignment of resist- 


photocell loading having 
ance between meter coil, temperature 
compensator and trimming resistor (to 
compensate for variations between photo- 
cells) was the next step. The intent, of 
course, is to minimize power losses by 
assigning as much of the total resistance 
as possible to the meter coil. In_ this 
design it was very effectively proposed 
that a series of thermistor-resistor pairs 
be used. Each pair in this series would 
have the same temperature compensa- 
tion characteristics but a different total 
resistance, thus making it possible 
for the thermistor-resistor pairs also to 
fulfill the function of trimming. The 
elimination of the trimming resistor by 
this means made it possible to retain 
approximately three-fourths of the total 
external resistance in the meter coil, and 
resulted in a very material increase in 


meter torque output 


The Iris 

Since the sole reason for devising such 
a radically different iris was to obtain the 
absolute minimum of frictional resistance, 
it was necessary to keep the size (and 
consequent weight) of the iris as small as 
possible. A further incentive in_ this 
direction, as mentioned previously, was 
the limited space available for the iris. 
The minimum diameter of the iris gears 
in Fig. 1 is primarily dependent on the 
required iris opening diameter, and was 
derived algebraically. The necessary 
stock thickness of the blades was deter- 
mined by a flatness tolerance, these two 
characteristics being strongly influenced 
by limitations imposed on the overall iris 
thickness by the camera optics. The 
selection of blade material (brass) was 
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based on available manufacturing meth- 
ods which could produce such a flat- 
ness in the selected stock thickness. 

It was also desirable for weight and 
space reasons to keep the meter gear 
diameter to a minimum. Here the main 
consideration was that the angular 
movement of the iris gears and _ the 
resulting length of their iris slots must 
be sufficient to avoid excessive errors in 
iris area. Ten degrees per lens stop was 
found to be about the minimum travel 
allowable for the intended iris gear 
diameter. The selected photocell loading 
and meter sensitivity had already re- 
sulted in a meter deflection of 15.6 
per stop, and this combined with the 
iris gear diameter determined the neces- 
Sary meter gear diameter. This diameter 
was found to be acceptable with respect 
to the space available as well as practical 
from the standpoint of the desired metet 
construction. If this had not been so. a 
re-evaluation of photocell loading and 
meter sensitivity would then have been 
Sufficient 
then available so that the torque require- 


necessary information was 
ments of the system could be calculated. 

The described system is feasible only 
if the frictional load of the iris, meter 
gear and meter coil does not cause sig- 
nificant “dead space” in the position of the 
iris, though the amount of dead space 
which can be tolerated is not as small as 
would be expected at first glance. Since 
some slight vibration would be trans- 
mitted to the iris and meter bearings by 
the camera mechanism, error caused by 
any reasonable frictional resistance was 
promptly 


expected to disappear upon 


operauon of the camera. This reasoning 
led to the tentative allowance of plus o1 
minus one-third lens stop of frictional 
dead space against which the proposed 
design was evaluated. 

Primary factors affecting friction in 
the system were meter coil and geat 
weight, iris weight. gear ratio, and 
bearing configuration. All of these factors 
were known with the exception of the 
bearing design. However, the meter 
bearing constants were soon determined 
by the comparatively great weight of the 
coil and gear, together with insistence 
on high shock resistance. In general, the 
shock resistance of a conical bearing in- 
creases as the spherical radius of the 
pivot is increased. At the same time, this 
increases the frictional radius of the 
bearing and greater frictional 


results. Extremely tough pivot and jewel 


torque 


materials can be used to reduce the pivot 
radius obtaining sufficient 
shock resistance, and hard steel pivots 
in sapphire jewels were finally selected 


while still 


for the meter bearings. Design of the iris 
gear bearings was not so critical, since 
each iris gear is only about one-third as 
heavy as the meter coil. It was found that 


this smaller weight allowed the use of 


available steel jewels. 


commercially 
Next, the 


frictional torque of the 


La Rue, Bagby, Bushman, Freeland and MacMillin: 


Fig. 6. Grid type of photocell 
field angle limiter. 


system was computed back to the meter. 
By this time, the meter design was com- 
pleted to the point where its delivered 
torque per degree was known, and 
therefore its delivered torque per lens 
stop. Lhe frictional torque divided by the 
delivered torque per lens stop then repre- 
sented the actual frictional dead space 
to be expected, and was found to be 
comlortably below the allowed one-third 


lens Stop 


Camera Operation 

The completed camera is shown in 
Fig. 4. As with most 
the depth of field of the lens is sufficient 


Simm cameras, 


so that focusing is not required. No 
adjustment for camera speed is necessary, 
since only the normal speed of 16 frames 
sec is provided. In addition, the auto- 
matic iris control makes it unnecessary 
to adjust the lens opening. Only one 


adjustment must be made photocell 


mask) depending on which of the two 
tilms is being used. Simplification of the 
complete with the 


make 


having been reduced to four 


a is almost 


came 

operations necessary to movies 

1) set mask for the film being used, 
insert film, 

3) wind camera, and 


4) press the button 


It should be pointed out that the flexi- 
bility of the camera has not been reduced 
by the addition of the automatic iris, 
since the lens iris can stull be set manu- 
ally to any desired opening for special 
effects, utling. or less commonly used 


films 

Additional Refinements 
With 

realized that we had not vet gone all the 


respect. to. simplification, we 
way, since the customer was still required 
to adjust a photocell mask to whichever 
of two types of film he was using. In 
examining this situation it was realized 
that for all practical purposes outdoor 
photography always used an ASA_ 10 
emulsion speed, and indoor photography 
always used ASA 16. A negligible ex- 
ception to this was the possibility of 
using the ASA 10 film indoors with a 
filter, but the resulting low emulsion 
speed with this combination is not very 
useful. 


PHOT E 
£ 
~ 
| 
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With this mutually exclusive usage ol 
emulsion speeds, if the photocell could 
be mace less sensitive to davlight than to 
tungsten illumination, and in the proper 
ratio, the iris would then open up in 
daylight to compensate for the lower 
Harold Mce- 


to accomplish this 


daylight emulsion speed 
Kinlay 
with a blue-absorbing filter permanently 
photocell. When the 


camera is used outdoors. the filter absorbs 


proposed 
placed over the 
much of the shorter (blue) wavelengths 
so that less light energy reaches the 
photocell, and the iris consequently 
opens wider. When used indoors prac- 
ucally all of the tungsten illumination 
reac hes the photoc ell. sinc = only a small 
poruon of this illumination consists of 
the shorter wavelengths. The photocell 
generates a higher current. the meter 
deflects further. and the iris thus closes 
down for the faster indoor film. This filter 
reduces camera operations to the extreme 
of only “‘load. wind. and shoot.” 

A further improvement involved the 
characteristics of the field angle limiter 
used in conjunction with the photocell 
The type of field limiter used in previous 
automatic cameras had been selected 
because of its efficiency in transmitting 
light to the photocell. This limiter 
(Fig. 5) theoretically transmits a high 
and virtually uniform percentage of light 
within its angular field of view, and none 
whatever outside this field. In practice. 
due to various factors such as reflections 
in the interior of the baffle, imperfect 
lens elements, and similar departures 
from the ideal, less perfect but still de- 
sirable characteristics are obtained. A 
further and more serious degradation 
can occur if the reticular lens is allowed 
to become dirty or scratched. For ex- 
ample, in a scene where direct sunlight 
strikes the reticular lens but where the 
subject is quite dark, the dirt and 
scratches are brightly illuminated and 
reradiate light to the photocell. While this 
reradiated light is minute, it can con- 
stitute an appreciable portion of the total 
light reaching the photocell from a low 
brightness scene, and an underexposure 
error results. It was found that a simple 
egg-crate type of grid (Fig. 6), while its 
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Fig. 7. Transmission characteristics of grid and refraction limiters. 


theoretical characteristics were not as 
good as the “ideal” performance of the 
reticular lens, actually performed the 
required function in a better manner. 
Figure 7 illustrates the difference in per- 
formance of these two types of limiters 
Ihe shaded areas of Fig. 7 are those in 


which the transmission characteristics 
have been improved. Such a grid is now 
being used in these cameras, with the 
filter 


rated behind the grid to prevent direct 


described above being incorpo- 
physical access to the photocell. Figure 8 
shows a later model of this camera in 
which these improvements have been 


incorporated 


Fig. 9. Bell & Howell Design 393 camera. 


Another change was the result of an 
anticipated customer question, “If this is 
really a fully automatic camera why do 
you have this little knob to set the iris?” 
While the main function of the knob was 
to prevent a loss of camera flexibility, 
we certainly did not intend to force it 
onto a customer who did not mind the 
loss. As a result, some models of the 
camera are now being sold without this 
adjustment 

While telephoto and wide-angle at- 
tachments can be used with the cameras 
described previously, a turret is the more 
convenient changing lens 
focal length. Additional space and func- 
tional limitations imposed by the photo- 
cell and meter made the provision of a 


means of 


turret more difficult in this application 
A more compact turret was required 
than would be obtained by the con- 
method of mounting the 
attachment optics in separate barrels, 


ventional 


so a new turret was devised in which all 
of the attachment optics are mounted in a 
common die casting. A decided reduction 
in turret size is obtained since the ad- 
jacent optical systems need be separated 
only by a single wall. rather than by two 
die-cast 
chromium-plated cover plate conceals 


walls and an air space 
the turret center post, and also carries 
the markings which identify the normal, 
telephoto and wide-angle lens positions. 
This camera is shown in Figure 9. 


Characteristics 

This direct-drive automatic iris control 
has some unusual characteristics. External 
accelerations, whether linear or rota- 
tional, have very little, if any, effect on 
the moving parts. Notwithstanding this 
virtual immunity to the effect of external 
accelerations, the response speed is a 
spectacular six lens stops per second due 


Fig. 8. Bell & Howell Design 392 camera. 


to the very low rotational inertia of the 
moving parts. In spite of this high re- 
sponse speed there is no noticeable over- 
shooting. Because there is no need to be 
economical of power from the photocell, 
the system is always in operation. By the 
time the user has properly framed _ his 
picture and begun to expose film, the 
iris has long since reached its proper 
opening. 

Shock resistance was an earlier con- 
sideration, and for a short time was a 
source of concern because of the apparent 
delicacy of the components used. This 
concern was voiced by so many people 
in our organization that some means of 
removing their concern was necessary. 
We made up a small package which we 
called a “shock test kit” and 
contained a piece of wood and a handful 
Each 
delicacy was asked, one of us would 


which 


of nails time the question ot 
proceed to drive a few of the nails into the 
wood, using the camera as a hammer. 
Such questions soon ceased, since the 
only effect of this weatment was to chip 
some paint off the bottom of the camera. 

Another question which received little 
attention at first was how long the system 
could be expected to operate. The 
answer that its service life exceeded that 
of the camera was only 
satisfactory, and a life test (in addition 
to the previous acceptance test) was 
begun. The life test consisted of a lamp 
which was rapidly turned on and off 
with a timer, and which caused the iris 
to be driven continuously from one end 
of its range to the other. This test, which 
has now reached seven million cycles 
with no ill effects to the camera, has so 
far burned out five lamps, a timer and a 
counter. 


temporarily 
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A Method for the Evaluation of the Spectral 


Characteristics of Color Screens 


A method is described for measuring the spectral transmission of the individual 
elements of color screens. The procedure involves the use of masks to block selec- 
tively the unwanted colors in order to allow spectrophotometric measurements to 


be made on the chosen color. 


eo SCREENS form the basis of a 


number of well-known additive color 
processes such as Dufay color and John- 
son color. In the development of such 
processes it is important to have available 
accurate data on the spectral characteris- 
tics of the color screen. 

Manufacturers’ data on commercially 
available color screens are highly ideal- 
ized, and hence are not useful for assess- 
ing color separation. Furthermore, the 
color transmission of the microscopic ele- 
ments of color screens prepared by a 
sequence of bleaching and dyeing opera- 
tions differs significantly from the trans- 
mission of macroscopic filter areas pre- 
pared by an identical sequence of opera- 
tions. [he actual spectral data can there- 
fore be obtained only from the screen it- 
self. The means of accomplishing this is 
based on the preparation of a set of 
masks which, when accurately positioned, 
block out all the elements except those of 


one ¢ olor 


Preparation of Masks 


The color screen is placed in contact 
with Kodalith Pan plates in a specially 
constructed exposure frame. Exposure is 
made to tungsten light through subtrac- 
tive filters, and the plates are processed 
in the normal way according to the 
manufacturer's direction 


A contribution submitted on April 9, 1958, by 
Karl Weiss, Dept. of Chemistry, New York 
University, University Heights, New York 53 
This work was carried out in the laboratories of 


Color Research Corp. under the direction of 


Samuel! B. Grimson 


Fig. 1 Exposure frame. 


Fig. 2. Response of typical color screen. 


The mask which allows passage of light 
through the red elements only must com- 
pletely block the blue and green ele- 
ments. This is achieved by exposure 
through a blue-green (cyan) filter which, 
on development, gives rise to silver de- 
posits behind the blue and green ele- 
ments only. Similarly, masks designed to 
allow passage of light through the blue 
elements only and the green elements 
only are prepared by exposure through 
yellow and magenta filters respectively. 
[he exposure frame (Fig. 1) is designed 
to fit into the sample compartment of 
the Beckman Model DU spectrophotom- 
Pilot pins allow the accurate 
positioning of a perforated color screen 
sample. 

The following filter combinations are 
satisfactory for most color screens. 
Fine adjustments can usually be made 
by employing different color compensat- 
ing filters. 

Wratten No. 44A and 
No. CC-50M 

Wratten No. 34 
Wratten No. 16, No. 
CC-40C and No. CC- 
50C 


Red Masks: 


Green Masks 
Blue Masks: 


Even and accurately reproducible ex- 
posures are obtained by the use of a 
small, low intensity diffuse light source 
at a distance of 8 ft. For silver deposits of 
uniformly high density the exposure 
ratios are approximately 3:1.5:1 for the 
red, green and the blue masks, respec- 


tively. 


<x, 


= 
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Although it is unlikely that, for a 
particular mask, the exposure through 
the two screen elements to be blocked is 
exactly the same, the inherently high 
contrast of the Kodalith plate produces 
such dense silver deposits that any dif- 


ference is not measurable. 


Spectral Measurements 


To measure the spectral wansmission 
of a particular screen element, the cor- 
responding mask is placed in contact 
with the color screen in the exposure 
frame. By using the same piece of color 
screen from which the mask was origi- 
nally prepared, spurious pinholes arising 
from localized imperfections are avoided 
The mask is accurately positioned to 
block the unwanted elements with the 
aid of a high-power microscope. Ad- 
justments are made until the registration 
between mask and screen is perfect in the 
four corners and the center of the frame. 
[he combination is then locked in posi- 
tion, and the optical densities in the visual 
region are determined with the spectro- 
photometer. In order to use this instru- 
ment in its photometrically most useful 
range, it is desirable to compensate for 
the absorption of the mask. This may be 
done by placing an identical mask in the 
reference beam. Alternatively a neutral 
density filter may be used. Since such 
filters absorb quite selectively, it is 
necessary to determine their absorption 
separately, and to correct the spectra 
accordingl\ 

The spectral characteristics of the in- 
dividual elements of a typical color 
screen are shown in Fig. 2. The screen 
used in this example contains 550 ele- 
ments of each color per linear inch. 


Acknowledgment: The exposure frame 


shown in Fig. 1 was designed and con- 
structed by Frederick T. O'Grady. 
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Recommended Practice for 


Reporting Photometric Performance of 
Incandescent Filament Lighting Units 


Used in Theatre and Television Production 


FOREWORD 


The Recommended Practice pre- 
sented herewith represents three years 
work by the participating committees. 


Of necessity it resulted in the forma- 


tion of an inter-society committee, the 
Joint I.E.S.-S.M.P.T.E.* Committee 
on Equipment Performance Ratings. 


The original charge to the 


Committee was to establish a uniform 
method of reporting the photometric 
pertormance of lighting units used in 
theatre, 


television and motion picture 


production As the work progressed 
the Joint Committee requested a more 
limited scope of study; accordingly the 
used in 
It is 


hoped, nevertheless, that a basis has 


filament lighting units 


“ent 
eent 


theatre and television production. 


been established for further study on 


units requiring other than incandes- 
cent filament sources, and on units 


used in the motion picture industry 
where they differ from those reported 
herein. 

For purposes of actual test proce- 
dure the Joint 
pended upon the various I.E.S. guides 


Committee has de- 


on photometry and photometric testing 
listed in Section 4. 
on incandescent filament sources pre- 
A,** the Joint 
Committee is heavily indebted to the 
Light Sources Committee of the I.E.S. 

The Recommended Practice has been 


For the materials 


sented in Appendix 


subjected to close review and criticism 
by many leading photometric testing 
engineers as well as lighting designers, 


*Illuminating Engineering Society—Society of 
Motion Picture and Television Engineers 
**Not published here. Data from third edition 
of IES Lighting Handbook. 


Prepared by the Joint 1. E.S.-S.M.P.T.E. 
Committee on Equipment Performance Ratings 


engineers and operating personnel in 
the theatre and television production 
tields. No effort has been spared to 
make this Practice authentic and prac- 


] 


Every effort has been put for- 


ward to encourage uniformity in re- 
porting sound engineering data on the 
lighting units described herein. 

As with 


mended practices, it is of course true 


other guides or recom- 
that this Practice is of value only to 
the extent it is accepted and used by 
the lighting profession and the lighting 
industry. The Joint Committee recom- 
mends the following procedures and 
expresses the hope that they will find 
immediate acceptance by the members 
of LE.S., S.M.P.T.E., and the lighting 


industry. 


Jomst I.E.S.-S.M.P.T.E. Comitree 
on EQvipMENT PERFORMANCE 
RaTINGs 


Joel E. Rubin, Chairman 
SUBCOMMITTEE ON LIGHTING EQvuIP- 
MENT PERFORMANCE RATINGS OF 
THE COMMITTEE ON THEATRE AND 
TELEVISION LIGHTING oF I.E.S. 
Walter O'Meara 
Kenneth Palius 

Rollo Gillespie Williams 


Alfred W. Boylen 


Stanley McCandless 


SUBCOMMITTEE ON EQvuiIPMENT PER- 
FORMANCE RATINGS OF THE 
TELEVISION Stup10 LIGHTING 
Com™MITTEE OF S.M.P.T.E. 


M. Gurin 
Robert M. Morris 


Frank E. Carlson 
George T. Howard 


Approved by the Council of the Illuminating 
Engineering Society, October 1957. A Trans- 
action of the Society. 


PARTICIPATING AND SPONSORING 
COMMITTEES 


COMMITTEE ON THEATRE 
TELEVISION LIGHTING 0: 
Joel E. Rubin, Cha 
Walter O'Meara, Cha an for Television 
Alfred W 
C. 8. Bramley 
T. W. Butler 
Ariel R. Davis 
Gilbert J. DeStefano 
David W. Frick 
Theodore Fuchs 
Walter Garrett, Jr 


T. Howard 


AND 


LE.S. 


ey McCandless 
Herbert R. More 
Kenneth Palius 
Arthur ¢ 
Hunton D. Sellman 


Boylen Stan! 


Risser 


G. C. Smedberg 

Rollo G. Wi 

Willett R. Wilson 

George Robert L. Zahour 

TELEVISION Stupio LIGHTING 

CoMMITTEE OF S.M.P.T.E. 
Robert M. Morris, Chairman 

H. R. Bell 


Gus Peterson 


F. E. Carlson W. F. Roekar 
Otis Freeman Charles Shevlin 
George Gill Adrian Ter v 
W. R. MeCown Rollo G. Williams 


R. 8. O'Brien W. R. Wilson 


LE.S. - S.M.P.T.E. INter-Society 
REPRESENTATIVE 


Herbert A. Klie gl 


1. Objectives 


(a) This recommended practice is 
designed to establish a uniform method 
of reporting the photometric perform- 
ance of incandescent filament lighting 
units used in theatre and television 
production. 

(b) This recommended practice speci- 
fies the particular data which shall be 
included, as a minimum requirement, 
for a photometric report of such units. 


(c) An effort is made to standardize 
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TABLE I — Schedule of Lamp Life Hours and Filament Forms for Reporting 
Data as per Section 3(b). 


Filament 
Type of Equipment Wattage Rated Life in Hours Form* 
Fresnel-lens spotlights ip to and including 2000 200 C-13 
5000 150 C-13 
10.000 75 C-13 
la fle ip to and including 2000 200 C-13D 
spotlights 3000-5000 100 C-138p 
ex-ler p to and including 2000 2 ( 
ated 
s, and ir ling 60 1 
Stripliz g 7 ) (Medium Base 750 
2 Mogu! Base 10 
i p to and ling 750 2 C-1 
te 1000-2 200 C-5 
2000 ante 
ex ps 
> asl At 
‘ age 


the terminology employed in presenta- 


tion of data. 


2. General Information 
to be Reported 


(a) The data sheet carrying test per- 


formance dat: note: the name of 


the manuta the lighting unit; 


or identification; 


its catalog 
rade name it any; and a deseription 
of the type of unit such as “ellipsoidal 
reflector spotlight,” “striplight,” ete. 
shall note the date of test and the lab- 
oratory where it was performed. 

(c) The manufacturer shall describe 
on the data sheet the following signiti- 
cant physical properties of the light- 
unit 
(1) Major dimensions, 

(2) Light source, 

(3) Material of reflecting surface 
or surtaces), 

(4) Optical elements (light source, 
reflector, lens), 

(5) Optieal adjustments (light 
source, reflector, lens). 


Nore: Information about a_unit’s 
weight, optical adjustment mechanism, 


and normally included wiring and ac- 
cessories would be helpful. 


3. Light Source Information 
to be Reported 
(a) The following information con- 
cerning the test lamp shall be reported: 
(1) Nominal wattage of lamp, 
(2) Design voltage of lamp, 
(3) Rated life of lamp in hours, 
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(4) Type ot lamp filament, 

(5) Initial lumen output of lamp 
(see below De 

(6) Bulb shape, size and base, 

(7) Recommended burning position, 

(8) Approximate initial color tem- 


per. ture in degrees Kelvin. 


(b) While a manutacturer may re- 
port the pertormance ot his equipment 
using any type of incandescent filament 
lamp he elects, he shall also include 
photometric data using one or more of 
the lamps deseribed by the proper 
category in Table I. 

(c) The photometric data for the 
lamp used in testing shall be corrected 
to conform with the estimated initial 
lumen output for the lamp as pub- 
lished in the JES Lighting Hand- 

some of which data is repro 
duced in Appendix A® for convenience. 
In the event that a lamp is not speci 
tied therein, then the data shall be cor 
rected to conform to the lamp manu 
facturer’s published lumens and_ so 
stated. 


4. Test Procedure for 
Obtaining Data 
4.1—General — The test procedure 
in general shall conform to the perti 
nent sections of any or all of the fol 


lowing: 


(a) LE.S. Practical Guide to Pho- 
tometry,** 

(b) IL.E.S. General Guide to Pho- 
tometry, 


*Not published here Data from third edition 
of the IES Lighting Handbook 
**In preparation. 


Volume 67 


(c) I.E.S. Guide for the Photometric 
Testing of Floodlights of 10 to 
160 Degrees Total Beam Spread, 

(d) ILE.S. Guide for Photometric 


Testing of Searchlights. 


1.2—Minimum Requirements in 
Obtaining Photometric Data 

1.2.1—Distribution Symmetrical 
lround the Optical Avis Data for 
wh candlepower distribution curve 
hall be the average of readings in 


four planes common to the optical 


axis: the vertical, horizontal, and two 
15-degree planes. 
4$.2.2—Asymmetrical Distribution 
For any unit in which the distribution 
is intended to be asymmetrical about 
the optical axis, data for more than 
one curve shall be presented so as to 
show the asymmetry of the candle- 
power distribution. 

4.2.3—Number of Readings There 


shall be approx mately twenty (20) 


readings per plane, distributed so as 


to deseribe the beam accurately. 


1.3—Test Conditions for 
Specific Lighting Units 
Spotlights 
The lens system is to be adjusted to 
its sharpest foeus. The lamp is to be 
adjusted to produce a beam of greatest 
uniformity. The aperture shall be at 
its maximum opening. 
4.3.2—Fresnel-Lens Spotlights and 
Plano-Convex Lens Spotlights Sepa- 
rate groups ol data shall be reported 


or at least two foeus positions : ) 


1 # 


full flood, and 


hs 


hal 


2) spot. These post 
| be designated by the manu 


faeturer who may also designate add) 


tional focus positions. 
4.3.3—Variable Focal Length Multi- 


ens System Spotlights 


Separate 
groups of data shall be reported tor 
at least two focus positions: (1) full 
flood, and (2) spot. These positions 
shall be designated by the manufae- 
turer who may also designate addi- 
tional foeus positions. 

1.3.4—Vuariahle F Paraholi Re- 
flector Floodlights Data shall be re 
ported for the lamp filament at the 
foeal point of the reflector. Addi- 
tional data shall be reported for any 
other point (or points) that the manu- 
facturer shall designate. 
4.3.5—Striplights Distribution 
curves for a single lamp and reflector 
combination and/or lens in the strip- 
light shall be obtained for planes 
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TABLE Il — Throw Distance for Hlumination Curves as per Section 5.3.1. 


Type of Equipment Wattage Distance 
Fresnel-lens 75-150 5’ 
spotlight 250 - 750 15’ 
1000 - 2000 20’ 
5 at spot focus 60’ 
5 at flood focus 30° 
10,000: at spot focus 60’ 
10.000: at flood focus 30’ 
Ellipsoidal-reflector 750 a 
spotlight )- 2 30° 
5 50” 
Plano-convex lens 5 4 10’ 
spotilg 20 
°0 
F ws all sizes 10% 
“ ghts and scoops 10 
15 
Para r r 7 25’ 
pr tors 2 50’ 
AR and R reflector all sizes 15 
amps sings 
Striplights all sizes s putation 
req red 1 4 > 
Sce I all sizes 20 


throagh the maximum candlepower 


iraiel 


and perpendicular to the 
striplight. In 


axes, 


long dimensions of the 
addition footeandle computations show- 
ing the additive effect obtained from 
a number of lamp units placed at the 
lamp spacings for a single cireuit used 
by the manufacturer, shall be reported 
feet and 15 
feet on a line parallel with the strip- 


light. 


for throw distances of 5 


4.4—Spectral Determination — 
It is desirable that the spectral distri- 


bution eurve be provided for each 
lighting unit tested, using the light 
sources indicated in the schedule of 


Table I. 


5. Photometric Information 
to be Presented 


5.1—General — Candlepower and 
illumination curves, field angle,* beam 
the total lumens in the field, 
and the total lumens in the beam shall 


angle,** 


be presented. 


5.2—Candlepower Distribution 
Curve—(a) A candlepower distribu- 
tion curve (or curves if required) shall 
be presented for each lighting unit. 
Such curves are to be plotted on recti- 
linear coordinates and shall be an ac- 
curate candlepower profile of the unit’s 
light distribution taken on a spherical 
surface. The curves are to be plotted 


*See Section 5.5. 
**See Section 5.6. 
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using candlepower as the ordinate 
versus degrees as the abscissa. 
(b) The candlepower distribution 


eurve of each lighting unit shall be re- 
ferred to the mechanical axis of the 
unit and shall extend beyond the point 
where the candlepower is 10 per cent 
of maximum candlepower. 


5.3—Illumination Curve — An 
illumination (or 
shall be presented for each 
lighting unit. Such curves are to be 
plotted on rectilinear coordinates, and 
shall be the 
power distribution curve for the single 


eurve eurves if re- 


quired ) 


ealeulated from eandle- 
instance of a plane perpendicular to 


the mechanical axis at a given throw 


distance from the lighting unit. The 
eurves are to be plotted using foot- 
eandles as the ordinate versus feet as 
the abscissa. 

5.3.1—Throw Distance — The illumi- 
nation eurve or curves for the lighting 
unit is to be plotted at the throw dis- 
tance indicated in Table IT. 


5.4—Conversion Factors — (a) 
Multiplying factors for conversion of 
the illumination curve data for use at 
other throw distances shall be provided 
as shown in Appendix B. 

(b) The following statement shall 
appear on the test Performance Data 
Sheet: “To convert the candlepower 
distribution curve (or curves) to illu- 
mination eurve (or curves) on a spher- 
ieal surface with the lighting unit as 
its center, divide the candlepower val- 
ues by the square of the radius (throw 
distance) in feet. (Invalid at less than 

feet.)” The 
shall be twenty times the lens diameter 


distance reference 
of the lighting unit. In the case of lens- 
less lighting units the diameter of the 
reflector may be considered as the effec- 
tive diameter. 


5.5—Field and Field Angle — 
Those points of the curve where the 
eandlepower is 10 per cent of maxi- 
mum candlepower shall define the field 
of the The included 
angle shall be defined as the field angle. 


lighting unit. 


5.6—Beam and Beam Angle — 
Those points of the curve where the 
eandlepower is 50 per cent of maxi- 


mum ecandlepower shall define the 
beam of the lighting unit. The in- 


cluded angle shall be defined as beam 
angle. 


APPENDIX A—TECHNICAL INFORMATION ON Lamps Usep For TESTING AND ReE- 
PORTING Data will appear in the reprint of this report. 


APPENDIX B— CoNvERSION Factors aS PER Section 5.4 (a). 


Multiplying factors for conversion of the illumination curve data for use at other 


throw distances are provided on the next page. 


It should be noted that these values 


may be considered accurate only when there is a minimum ratio of 20:1 for the 


object-to-lens distance as compared with the lens diameter. 


In the case of lens-less 


lighting units the diameter of the reflector may be considered as the effective diameter. 
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Curve Throw Actual Throw Multiply Multiply Curve Throw = Actual Throw Multiply Multiply 
Distance Distance Dimensions by Illumination by Distance Distance Dimensions by Ilumination by 
5 feet 5.0 feet 1.0 1.0 | 30 feet 10 feet 0.33 9.0 
7.5 ) 0.44 15 0.5 4.0 
0.¢ 2.0 0.25 20 0.67 2.25 
2 2.5 0.16 25 0.83 1.44 
5.0 3.0 0.11 30 1.0 1.0 
10 feet 7.5 feet 0.75 1.8 35 1.16 0.73 
10.0 1.0 1.0 40 1.3 0.56 
15.0 1.5 0.44 45 1.5 0.44 
20.0 2.0 0.25 50 1.7 0.36 
25.0 2 0.16 60 2.0 0.25 
30.0 3.0 0.11 50 fect os 
15 Sect 10.0 feet 0.66 2.25 40 0.8 15 
15.0 1.0 1.0 50 1.0 1.0 
20.0 1.3 0.56 60 1.2 0.69 
25.0 1.7 0.36 75 1.5 0.44 
30.0 2.¢ 0.25 100 2.0 0.25 
40.0 2.7 0.14 
50.0 3.3 0.09 60 feet 20 feet 0.33 9.0 
20 feet 10 feet 0.5 4.0 30 0.5 4.0 
15 0.75 1.8 40 0.67 2.25 
20 1.0 1.0 50 0.83 1.44 
25 1.25 0.64 60 1.0 1.0 
30 1.5 0.44 70 1.16 0.73 
35 1.75 0.32 80 1.3 0.56 
40 2.0 0.25 90 1.5 0.44 
50 2.5 0.16 100 se 0.36 
25 feet 10 feet 0.4 6.3 
15 0.6 2.8 100 feet 50 feet 0.5 4.0 
20 o.8 1.5 75 0.75 1.8 
25 1.0 1.0 100 1.0 1.0 
30 1.2 0.69 125 1.25 0.64 
35 1.4 0.51 150 1.5 0.44 
40 1.6 0.39 175 1.75 0.32 
APPENDIX C—A TypicaL Form For a Data SHEET 
— Equipment Performance Data Sheet 
ifacturer's Company Name XYZ Laboratories 
Catalog No. or Identification __ Trade Name __ Fres=-Light 
Type of Unit Fresnel-lens Spotlight 
Light Source Socedaamnnh Filament Lamp 
Optical Elements 
Lens 8 x 5 Fresnel, heat-resisting, 
painted risers 
Reflector Specular Alzak, spherical 
spun reflector, 5" diameter 
z oz 
Other 
oF Or 
a a Optical Adjustments Relation between lamp and 


reflector fixed. Lamp carriage moves wi 


relation to lens for spot to flood eaten 
Adjustment Mechanisms screw feed drive for 
crank operation 
Weight of Unit 25 pounds 
Viring and Accessories 30" asbestos leads, 


or 2=-wire plus ground 


est Lamp Data 
Lamp Designation 2M/G48/17 Initial Lumens 53,000 
Nominal Watts 2000 Bulb Shape and Size G48 
D 120 Base mogul bipost 
R 200 hours Recommended 
Filament Form C13 Burning Position base down 
Approximate Initial Color Temperature 3150°K 
Test Date ----- Test Lat soratory XYZ Laboratories 
Report No. 683 XYZ 


September 1958 Journal of the SMPTE Volume 67 609 


: 
iy 
Git 
| 
225 
| 
{ ) 
| 
ivi 
ES 
164 
| | 
| 


31 15 
13,500 6, 200 
24° 11 
1 11,700 5,050 
30 
10 
15 .75 1.8 
20 1.0 1.0 
25 1.25 
30 1.5 
35 1.75 
40 2.0 
50 2.5 16 
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Photometric Tec+ Data 
240 = 
100 
SPOT = FLOOD 
120 + 60r —+ 
100 - —+-~ §Q}—+—+ 
40 + 4 20} 
2 6 8024 68 
500+ aso 
300 1SO0-+—+— + 
100}—+—— 
2 3 01234 5 
Curve Or ON a SONETICE rrace with the tignting t aS its Center 


news and 


84th Convention 


As CONVENTION preparations move on to 
the final stage a promise that the 1958 Fall 
Convention will be a memorable one is 
based on groups of papers on live, up-to- 
the-minute subjects. arranged by Program 
Chairman Heppberger. his associate Har- 
old Kinzle and the 
Regional Chairmen 
hibit is described in detail below. Also. 


Topic Chairmen and 
rhe Equipment Ex- 


there are firm plans for unusual and in- 
structive entertainment activities and ex- 
cellent cooperation among all concerned 
with arrangements. Topic Chairmen and 
their duties were listed in the Mav Journal 
Local Arrangements Chairmen, in the 
July Journa 

A program of tours to points of interest 
in and near Detroit has been arranged for 
the Ladies Events, but men, too, may espe- 
cially want to go on the tour of the General 
Motors Technic al Research ( enter where 
demonstrations will be given in the GM 
stvling studios. Those interested in Victo- 
Americana will 
appreciate the trip to Greenfield Village to 


rian bibelots and other 


view the famous Henry Ford collection; and 
for those whose interests include contem- 
porary art and architecture a tour of the 
renowned school of art and architecture in 
Visits to 
nearby points of interest in Canada can be 


Cranbrook has been planned 


arranged 
The Awards Session, always an event of 
special significance, will ‘be held Tuesday 


Advance Program 


Minor changes, necessitating rescheduling 
of certain events on the program have, at 
times, occurred after publication of the 


Advance Program. Changes, involving 
addition of certain papers, changes in those 
already scheduled or in the time allotted to 
certain events, Committee meetings, etc 
may be made before or during the Con- 
vention. The program published here is 
complete to the date of publication and, 
unless some unforeseen and unavoidable 
event occurs, the Convention will proceed 
according to this schedule. 

Detailed information is available from 
SMPTE headquarters in New York 
(LOngacre 5-0172 During the week 
preceding the Convention it is advisable 
to make inquiries by telephone, especially 
those relating to scheduling of individual 
papers, committee meetings and other 
matters of immediate importance. Informa- 
tion relating to the scheduling of papers may 
also be obtained directly from the Program 
Chairman, C. E. Heppberger, by telephon- 
ing him at Chicago, Financial 6-3300. 


Detroit 


evening, October 21. 
awards appeared in the August Journal and 


Forecasts of the 


are completed in this issue. 

It is customary to remind possible pro- 
crastinators that. in order to avoid disap- 
pointments and to insure a rewarding and 
delightful time at the Convention, details of 
registration and hotel reservations should 
be attended to at once. The postal an- 
nouncement, mailed early this month to 
members, has a detac hable addressed card 
to be mailed to the Reservation Dept. of 
the Sheraton-Cadillac Hotel. Detroit 31 
There is also a card to be enclosed with 
the advance registration fees which should 
be received at headquarters no later than 
October 10. A discount of $2.00 is made 
when the fee for the banquet and luncheon 
is sent with the registration fee, making a 
total of $22.50 for registration, banquet and 
luncheon. Registration fee for members is 
$5.00. The banquet ticket 
count, is $15.00 and the luncheon is $4.50 


without dis- 


Equipment Exhibit 


he roster of exhibitors continues to in- 
crease and it is evident that visitors to the 
convention will have the opportunity of 
seeing as fine a display of professional 
motion-picture and television ec uipment 
as has ever been gathered together in the 


reports 


October 20-24 


Detroit area. Several companies will have 
new developments that will be shown for 
the first time anywhere. Free passes for 
admission to the exhibit will be available 
at the Registration Desk 
Companies who are preparing displays 
include 
Animation Equipment Corp 
Bell & Howell Co. 
Camera Equipment Co 
Canadian Applied Research Ltd 
Andre Debrie Mfg. Corp. 
Electronic Systems of Illinois Inx 
Florman & Babb Inc 
Harwald, Inc 
Karl Heitz Inc. 
HiSpeed Equipment Inc 
Hollywood Film Co 
Kling Photo ¢ orp. 
Lipsner-Smith Corp 
Macbeth Instrument Corp 
Motion Picture Printing Equipment Co 
Neum ide Products ( orp 
Precision Laboratories 
Reevesound Co. 
Ro-Nan Inc 
S.O.8. Cinema Supply Corp 
Unicorn Engineering Co 
Westrex Corp 
Wollensak ¢ Iptic al Co 
Information about any space remaining 
can be obtained from the Exhibit Chair- 
man. Rav Balousek. c/o Producers Color 
Service. 24 Custer, Detroit 2, Mic! 


SUNDAY—OCTOBER 19 


2:00 Registration opens in the 
Sheraton-Cadillac, Detroit 


MONDAY—OCTOBER 20 
8:30 Registration 


9:00 LABORATORY PRACTICE 


Photographic Processing Equipment 

JOHN R. TURNER, Color Teche y Dr 
Eastman Kodak Co., Rochester, N.Y 

Conventional methods cf photographic process- 

ing and the functional elements of processing 

es, recirculation systems 


and agitation devices are reviewed in detail, 


machines such as <¢ 
particularly as related to motion-picture film 
Note is taken of techniques, evolved in related 
fields, that represent a wide departure from these 
practices both in simplicity and in speed Also 
discussed are some photographic 
} 


processing 
methods which as yet have had only limited 
commercial application but which offer compa- 


rable possibilities of increased speed and simplicity. 


The Bell & Howell Additive Color Printer 
HANS-CHRISTOPH WOHLRAB Be 


H ( Chi 
Additive print 

an be “ 

gram for printing 1 
store pert ratot 
wovides s s for star and stopping the 
gt ilues for green and blue, 
ind provides for fades in three different speeds 
The reader feeds this information into the printer 
The printer operation is described 


An Improved 16mm Tear Detector for Film 
Processing Machines 


FRANK E. WHITE and JOHN FEDERICO, 
Processing Lab., Eastman Kodak Co., Ch 
The detector is composed of three parts 


run-through roller, the tear detector, and the 
film brake. When the end of the film passes 
through the run-through roller, a pressure roller 
actuates a microswitch energizing the film brake 
When a torn perforation or misaligned splice 
passes under the tear detec tor, the fork actuates a 
icroswitch, th 


is energizing the film brake 


n 


The film brake consists of roller and pressure 


roller, behind which is a pawl and ratche 
The pawl is actuated by a solenoid, which in 
turn is energized by either of 


switches as mentioned above 
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An Automatic Shutter Control for D &J Printer 

HANS-CHRISTOPH WOHLRAB, Be 
Howell ¢ Chicag 

present increasea printing speeds, hand 

f light changes is difficult and unreliable 


tomatic shutter control kit whi is de- 


an casily be mounted on any D&J 


win and’ utilizes tape code and periorator 
wesently available for the additive color printer 
[he control operates 


ng fade and 


stop, including 
ivord coasting of the 
all components tacti serv icing 


The Effect of Developing Time Upon Distor- 
tion in Variable-Area Recording 

GEORGE LEWIN, Army P tal Center, Long 
Island City, N.} 


Variable-area so recording on film was 


yught to be imr 


wig 


variations. While the effect of 


exposure anc 
ity pon cross-modulation distortion 
ance been recognized 


the years, the si 


ime is @eneraliy over: 


ommon practice of acd 


sate for exposure ¢ 


‘rrors can never bef 


errors are shown to require 


rf hanees in the developer itsell upon cross- 


modulation is indicated 


Laboratory Problems and Procedures in Proc- 
essing Color Negative in the Cinemiracle 
Process and Preparation of Theater Prints 
Therefrom 

PAUL A. KAUFMAN, Corp., 
Vew York; and COLEMAN T. CONROY, 
IR.. National Theatres, Inc., Los Angele 


Louis de Rochemont’s first Cinemir 


ture film Windjammer, produced f 

Theatres, Inc.. was photographed n 
Eastman Color Negative, Type 5248 Labora- 
tory pr xedures in process the negative, 
tuming, color balancing, printing and vignetting 


Cinemiracle release prints are discussed 


A Technique for Reducing Contrast for Special 
Purposes in Printing From Negatives of 
Normal or Excessive Contrast 

PAUL A. KAUFMAN, FERDINAND INDIA 
and ROBER M. SMITH, Du-Art Film 
Laboratorie Inc., Ne Yor! 

Owing to special requirements the TV in- 


trast reduction have 


dustry problems ol seve 


been imposed upon film processing laboratories 


printing from negatives whi were photo- 


graphed and processed tor theater presentation 
A technique has been developed whereby con- 
trast reduction is effected with release positive 
stock under normal developing conditions 
Other applications of this tec hnique are also 


discussed 
12:15 Get-Together Luncheon 


MONDAY AFTERNOON 


2:30 SYMPOSIUM on 16mm 
Color Intermediate Negative/ 
Positive Release Printing 


A Symposium on the 16mm Internegative - 
Positive Process 
ROBERT A. COLBURN, Chairman, Geo. W 
Colburn Laboratory, Inc., Chicago 
Three 16mm motion-picture laboratories in the 
Midwest using the 16mm internegative/ positive 
system of producing release prints describe the 
various methods used in their respective labora- 
tories to obtain satisfactory prints. Each labora- 
tory also describes special printing equipment 
that was designed and built by it for its exclusive 
use to meet the requirements of this system 


Awards at the Convention 


Presentation of Awards will take place 
Tuesday evening, October 21. The Awards 
ceremony represents one of the gravest 
responsibilities of the Society, that of 
designating the men whose achievements 
are of present importance and hold promise 
for the future. Following are the names of 
recipients, the Awards to be bestowed, and 
the names of the Chairmen of the Award 
Committees: to George Lewin, the Samuel 
L. Warner Memorial Award, Gordon E. 
Sawyer, Chairman; to Albert Rose, the 
David Sarnoff Award, William B. Lodge. 
Chairman; to Merle L. Dundon, the Her- 
bert T. Kalmus Award, Herman H. Duerr, 
Chairman; to George Lewin, the Journal 
Award. S. P. Solow, Chairman. This 
award is for the paper on “The Infrared 
Transparency of Magnetic Tracks.’ Hon- 
orable Mention for papers published in the 
Journal will be awarded to Willy Borberg 
for “Effect of Gate and Shutter Character- 
istics on Screen Image Quality,” Armin J. 
Hill for *“‘Analvsis of Background Process 
Screens,’ Donald Kirk, Jr., for **Economic 
Considerations in Closed-Circuit Television 
System Design™ and R. G. Neuhauser for 
“Black Level The Lost Ingredient in 
lelevision-Picture Fidelity.” 

The rank of Honorary Member will be 
bestowed upon Herbert T. Kalmus. Deane 
R. White is Chairman of the Committee 
on Honorary Membership. 


aration of Originals for 16mm _ Inter- 
ne: ative Positive Printing 

ROBERT A. COLBURN, Geo. W. Colburn 
Laboratory, Inc., Chicag 

The Geo. W. Colburn Laboratory sets up orig- 

inals in A & B rolls 

dissolves and invisible splices; timing is both for 


to incorporate fades, lap 


color balance and exposure balance; originals are 
cued for automatic printer operation; and orig- 
inals are treated to minimize Newton ring for- 
mation 


16mm Color Intermediate Negative-Positive 
Printing Procedures and Controls 
JOHN R. STILLINGS, Lakeside Laboratory, 
Gary, Ind 
Printing procedures and control techniques using 
an additive printer in the production of 16mm 
color positive prints from 16mm reversal color 
film are described. Matrix algebra is used in 
determining a basic exposure for each emulsion 
type and number used. These matrices can be 
used for initial printer calibration as well as for 
rouune printer control 


16mm Internegative and Positive Processing 
Controls 

WILLIAM D. HEDDEN, The Calotn Company, 
Kansas City, Mo 

Processing control of 16mm color internegative 

and color positive is necessary to produce a high- 

quality product. This paper deals with methods 

of photographic and chemical processing pro- 

duction controls and their coordination with 

mowuon-pic ture printing controls 


Two New 16mm Printers Designed Especially 
for the Internegative and Color Positive 
Process 

GEO. W. COLBURN, Geo. W. Colburn Labora- 
tory, Inc., Chicago 

The internegative printer is a contact step printer 

for daylight operation. A mechanical dissolve 

shutter will operate at two speeds. Light changes 
are accomplished by use of glass neutral density 
filters. Color filters are introduced automatically 
to make individual scene color-balance changes. 


Tentative Schedule of 
Committee Meetings 


Monday, October 20 
2:00 P.M. Film Dimensions 
5:30 P.M. Association of Cinema Lab- 
oratories (including dinner) 


Tuesday, October 21 

10:00 A.M. Screen Brightness 

10:00 A.M. Papers 

11:15 A.M. Board of Editors 

12:30 P.M. Editorial Luncheon 

2:00 P.M. Film Projection Practice 
2:00 P.M. Publications Advisory 

3:00 P.M. Section and Student Chap- 
ter Officers 


Wednesday, October 22 
10:00 A.M. Public Relations Advisory 
2:00 P.M. Education 


Thursday, October 23 
10:00 A.M. Sound 
2:00 P.M. 16 & 8mm 


Friday, October 24 
10:00 A.M. High-Speed Photography 
2:00 P.M. Television 


Final schedule will be listed in the Convention 
Program and meeting notices will be mailed to 


Committee members. 


The color positive printer operates at 300 ft/min 
and handles both color internegative and nega- 


tive sound rolls in one pass 


Equipment for Printing 16mm Color Inter- 
negative and Color Positive Film 

R. PAUL IRELAND, EDL Company, Gary, Ind 

Equipment for printing 16mm color internega- 


16mm printing equip- 


tive film differs from other 1¢ 
ment in only one essential wav: considerably 
more exposure must be provided for color nega- 
tive than for other films. There are several other 
differences which are desirable although not 
necessary 


The Colormatic Printer 
LLOYD THOMPSON and KENNETH B. 
CURTIS, The Calvin Co., Kansas City, M 

The making of 16mm color prints from color 
original reversal by the internegative system is 
more difficult and exacting than making reversal 
prints. Black-and-white equipment demands ex- 
tensive modification or new color equipment must 
be built. This paper outlines some of the problems 
and the details of a new high-speed production 
printer for making positive prints from the 
internegative 


MONDAY EVENING 


AND 
PRO- 


7:30 DOCUMENTARY 
EDUCATIONAL FILM 
DUCTION 


Milking the Oddball Camera 
WILLIAM R. WITHERELL, JR., Video 
Films, Detroit 

Without demeaning the importance of standard 
motion-picture equipment, it can be claimed 
that such gear, by virtue of its inflexibility, can 
be a limiting factor in approaching a production. 
The value of substandard, “oddball” equipment 
is stressed, with film examples. There is good 
reason to put emphasis on the creative freedom 
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LAwrence 6-4634 


1905 Fairview Avenue Northeast, Washington 2, D. C. 
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gencrally a ept practices of our n sti 


Documentary Film Productions of Conven- 
tions, Assemblies and or Special Events 
HENRY USHIJIMA, John Colburn Assoc., 1 


Film Production in Central Africa 


GEOFFREY T. C. MANGIN, Central Afr 
iim ‘ S. Rhodesa, VV ifrica 
Fil cs » Central Africa include 
ca Llized 
mic i 
n i po i 
I ire i ar 
x inges nea in 
at are six 
king s e Afr 
atura 


Catching Bank Robbers With Cameras 


ALFRED JENKINS, / ard Cort Vew } 
On Ay 12, 1957 ree robbers held up a bank 

P guard Ca T 
a the yt 
g used r ears 
Mi 


Che Unusual Films Motion-Picture Production 
and Training Unit at Bob Jones University 
MRS. GILBERT STENHOLM, Unusual Film 


The Ur rox es and distributes in 16mm 


ligious and educational themes, and travelogues, 
documentaries, and promotional short subjects 
Comprehensive courses leading to the bachelor’s 
and master’s degrees in Cinema are offered 
The physical studio and equipment facilities are 
on a scale unique among institutions of higher 
education. Unusual Films provides the “labora- 
tory’ for practical experience in all phases of 
motion pictures for students in the Division of 
1a of the Bob Jones University School of 


TUESDAY—OCTOBER 21 


9:00 A NEW LOOK AT FILM 
TECHNIQUES FOR EDUCA- 
TION 


New Perspectives for the Use of Film in 
Teaching 
SOL ROSHAL, 1 ingele 


Operations Research on Instructional Films 
LORAN C. TWYFORD, Michigan State Uni- 
versity, Audio Visual Center, East Lansing, Mich 
! is { t 1 films and how these 


t can be thought of as one 
rs in this operation include 

olor, cost, ease of prepa- 
nance, as well as other less 


tions. Instructional film 


vides the guidance for evaluating the 
clative nmportance of these factors and points 


to fims and equipment design considerations 


An Experimental Evaluation of Sound Film. 
strips vs. Classroom Lectures 

S. DWORKIN and A. N. HOLDEN, Beil 
Telephone Laboratories, Murray Hill, N.J 


Four, 45-min sound fi 


strips on atomic bonding, 


produced by the authors, were tested with 120 


graduate engineering students. Half were taught 


by the regular lecture and half by the filmstrips. 
An examination and a questionnaire indicated 
that there was no significant difference in learn- 
ing between the two groups. Most of the students 
were willing to accept the sound filmstrips as a 
teacher substitute 


Films Help Break Teacher Education Bottle- 
neck 
ELLSWORTH C. DENT, Coronet Instructional 
Films, Chicag 
Traditionally, teachers teach as they were taught. 
Hundreds of thousands of teachers in our schools 
today have been given little or no experience with 
educational films while receiving their training. 
Despite the more than sixty years since the de- 
velopment of motion pictures, less than 20% of 
America’s 1,100,000 teachers are using films effec- 
tively in their classrooms. A broad program for 
teacher training to accelerate the teaching of 
future scientists and engineers is proposed 
Responsibilities of Classroom Film Producers 
ALAN KELLOCK, McGraw-H: Text-Films, 
McGraw-Hill Book Co., New 
In today’s competitive world, with nations going 
all-out to strengthen their educational systems, 
the responsibilities of the classroom film pro- 
ducer take on a new and vital importance. He 


the curricu- 


must choose subjects carefully to 
lum, use competent subject matter advisers, and 


create scripts that will provide genuine learning 


experiences. He must be sure of technical pro- 
duction qualitv, and if desirable and practic al, 


he should pretest his product before final release. 


Brigham Young University’s New Film Studio 
ROBERT W. STUM and R. IRWIN GOOD- 
MAN, Brigham Young Umwversity, Provo, Utah 
After five vears of research and planning, the 
new motion-picture studio for the Department of 
Motion Picture Production of the Brigham Young 
University 
carry an idea t 


is nearing completion Designed to 


hrough from script to screen, the 


AUDIO ENGINEERS’ 


AUDIO ENGINEERING SOCIETY'S 
1958 CONVENTION AND EXHIBITS 


at the 


HOTEL NEW YORKER ® 


34th Street at Eighth Avenue 


SHOW 


SEPT. 29, 30 
oar. 3, 8, 3 


Showing Professional Audio Equipment for Studio and Laboratory 


SIXTY 
PAPERS 


Psycho-Acoustics of Stereo 


Standards and Measurements 
Music and Electronics 


Transistor Application Problems 
Magnetic Recording and Reproduction Loudspeaker Design & Application 
Disk Recording and Reproduction 
—and others 


CONVENTION HOURS—daily sessions—9:30 am & 1:30 pm 
add'!l.—Mon., Tues. and Fri. 7:30 pm 


Runs concurrently with IHFM Annual High Fidelity Show 


PROGRAM AVAILABLE FROM AUDIO ENGINEERING SOCIETY 
P.O. Box 12, Old Chelsea Station, New York 11, New York 
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1905 Fairview Avenue Northeast, Washington 2,0.C. LAwrence 6-4634 FILM LABORATORIES, INC. 


ELECTRONIC- OPTICAL 
RECORDING EQUIPMENT 


Understanding among men... 
Peace among Nations... 


The ability of Datasync to speak simultaneously in ten different tongues, to sweep aside the 
misunderstanding and suspicion of strange words, to bridge the language barrier between nations 
of the world and further the cause of peace, this multi-tongued ability of Datasync deserves 
to be heard! 

Multi-language TV broadcasting is already a reality on the ‘‘EuroVision” TV Network 
throughout Europe. Why not go a step further and bridge the oceans with Datasync? 

For example, a ‘‘talking-picture” of a United States Delegate making a Speech, can be 
recorded along with nine other languages being spoken simultaneously by offical translators for 
listening Foreign Delegates. This ten-tongued Datasync ‘‘talking-picture” Photo-Tape can then be 
flown overseas within the hour, for use on local-language Television News Programs in Stockholm, 
Paris, Vienna, Rome, Cologne, Caracas, Bombay, Tokyo, etc. Thus the language barrier between 
2arTrasYrNc P Nations is bridged, with the Delegate’s “speech for peace’’ going out in the native tongue of each 


of these viewing countries! 
A Multi-Channel transis e 


torized Magnetic-Tape 
Recorder which also takes 
motion pictures on the same 
Photo-Tape. 

DATASYNC Electronic- 
Optical Recording Systems 
are priced at $12,000.00 
and up. 


Send for free illustrated Datasync ‘Catalog In the United States or overseas, public theatres or government 
of Ideas” on your official or business review-rooms equipped with individual “Listen-In” wireless 
letterhead. This Catalog is available to loud-speakers, allow the group-viewer to hear the language of his 
others at our Cost of Three Dollars Each. choice while watching the talking-picture on the screen, simply 
by turning a switch on his own “‘Listen-In’’. Private headphones can 
be used with the wireless loud-speaker unit when more convenient. 
RPATASYwC These multi-language films also find wide cultural and practical 


ee use at International World Fairs, Expositions, Political Meetings, 

BERNDT-BACH, INC. International Business Conferences or Conventions, and for 

HO-2 International Educational purposes. Thus Datasync bridges the 

‘ "| oom language barrier and encourages understanding among men and 
ELECTRONIC-OPTICAL INSTRUMENTS SINCE 1931 peace among nations. 
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new facilities include an 80 by 100-ft soundstage; 
a two-s vy sce integrated sound, pro- 
ta hamber; art 
ar ar ra room, 
make Ta and sound 
shop: two editing rooms; 
a frees ers a rox personnel 


UL. S. Film Production Training Overseas 
DON WILLIAMS, Syracuse Umoversity, Syracuse, 


\ 


TUESDAY AFTERNOO? 


} 


and research and development 


DeWITT 


Supervisors 


making use of motion pictures are: selling, 


advertising, public relations, employee training, 


‘hese applica- 


tions account for two-thirds of the quarter-billion- 

dollar annual expenditures in the nontheatrical 

film field 

Motion Pictures — A Training Tool Used by 
Supervisors 


H. PLANT, L. W. JENKINS and J. B 
Eastman Kodak Co., Rochester, N.Y 


at the executive offices of the East- 


man Kodak Company are using low-cost “home- 


made” 


motion pictures to train their employees 


who, in turn, are encouraged to take pictures of 


00 A NEW LOOK AT FILM 


TECHNIQUES FOR BUSINESS 


Analysis of Growing Business Film Usage 


JOHN FLORY and THOMAS W. HOPE, 
Eestman Kedak Co.. er, 
The reas business ar industry for 


rooms are 


From Picture 


operations, u 


yperation by the 


all 16mm film 


rear 


ing the camera as a “thinking tool,” 


as thev normally use Conference 


a pencil 
Gesigned for complete remote control 


supervisor aoing the training 


special lighting for different projection conditions, 


sude projectors, plus provision 


pr yection or even camera oper ition are 


GAUMONT-KALEE 
ARE BRITISH 

NON-ROYALTY PROFESSIONAL 
SOUND SYSTEMS. 
GAUMONT-KALEE 
equipment is designed 

in accordance with accepted 


current practice in the 


Industry, and is fully 
compatible with other 


approved sound systems. 


To Sound 


Over the years, G.B-Kalee have served Film and 


Television Studios throughout the world 
them 


equipping 
sound and 


with the world’s finest range of 


motion picture equipment. 


G.B-Kalee is a division of Rank Precision Industries, 


manufacturing 


G.B-Kalee sound recording and 


reproducing equipment, covering every conceivable 


ope 


--.and everything in between! 
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rational requirement. 


MOTION PICTURE CAMERAS 

Newall 35mm. (and all ancillary apparatus); 
Gaumont-Kalee Camefiex Combined/Dual Pic- 
ture and Magnetic for 35mm. and 16mm. 
operation. 

CAMERA LENSES AND ACCESSORIES 

Taylor-Hobson Cooke Speed Panchro and Tele- 
panchro Lenses for all makes of cameras; Kinetals 
for 16mm. Arriflex; Edmonton Camera Dollies. 
Varley Dry Lead Acid Batteries. 

SOUND RECORDING AND REPRODUCING EQUIPMENT 
(16mm. and 35mm.) Optical, Magnetic and 
combined Optical/Magnetic (Portable and Cabi- 
net Type). Selsyn Motor drives. Gaumont-Kalee 
Magnetic sound attachment to 16mm. Arriflex 
camera. 

EDITING AND LABORATORY EQUIPMENT 

BLACK AND WHITE AND COLOUR CONTINUOUS 

FILM PRINTERS (16mm. and 35mm.) 

FLUTTER METERS AND CROSS MOD. TEST EQUIPMENT 


For further information write to: 


Gaumont-Kalee specialise in the manufacture 
of custom-built equipment for special applica- 
tions—for instance, for use with tele-recorders. 


RANK PRECISION INDUSTRIES LTD 


G.B-KALEE DIVISION—STUDIO, WOODGER ROAD, LONDON, W.12. SHE: 2050 


at his finger tips. The techniques developed here 
are being widely adopted by other business and 


educational organizations 


New Trends in Low-Cost In-Plant Film Pro- 
duction 

F. A. DENZ, Remingtor 
Rand Corp., Tonawanda, 


u-weight 16mm 
and = magnetic-optical 


cameras, projectors, 


laster 


n emulsions, pro- 
and 


coupled with the new, 


vides increased opportuntties tor business 


industry to low-cost, internally 


films 


use produced 
training 


in this expanding audio-visual frontier are an- 


Technical problems encountered 


alyzed, along with equipment requirements and 
cost limitations. 


Techniques for Visual Aids Production 

NORMAN E. SALMONS, Audio-Visual Service 
Eastman Kodak Co., Rochester, N.Y 

There are techniques and methods of 

relatively 

industry 


produc Ing 


low-cost visual aids for business and 


system of 


Although emphasis is on a 


“short term’ production te 


and effectiveness are 


artwork and all 


ol appearance 
phases of still 


field are discussed. 


Preparation of 


otography in the visual 
This is a completely “visualized”’ presentation, 
showing examples of visual techniques in both 


black-and-white and color 


Facilities, Equipment and a System for Visual 
Aids Production 

NORMAN E. SALMONS, 
Eastman Kodak Co., Rochester, 


planning 


jual who will 


talk as the 


present the 


A portion of 


niques, is a very efh 


Loop Films With Particular Reference to Their 
Adaptability in Verbal Skill Training 
ROBERT K. DAKER, Seminar Films, In 


Vew 


. long used in one 


means of concen- 


were Dest 


Anown as a 
i situation or as a method 
After 1953, 
a simple, easy-to- 
the 


trated study of a pictures 
r teaching mechanical skills when 
Capt. W. C. Eddy 
interchange cartridge-tvpe loop 
loop-film technique was 
teaching. A first 
teaching another 
cooperatively by Seminar Films and a group at 
Harvard led by Dr. I. Rict and Christine 
Basic English 

ginning evolved a participation-type system of 
training widely for the 
improvement of employees’ verbal skill in inter- 


perfected 
absorber, 
adapted to verbal skill 
series of lessons, produced tor 


language, were developed 


aras 


Gibson of fame. From this be- 


used today in industry 


personal relations 

Versatility, the Theme of PerceptoScope De- 
sign 


Laboratories, St 


VANDERWAL, Perceptual Devel 
Lows, Mo. 

Excerpts from a few of the industrial and educa- 
tional training courses of the Perceptual Develop- 
ment Laboratories are used to demonstrate the 


pment 


PerceptoScope and to illustrate its abilities in the 
projection of 16mm film. A detail 
three key design features of the PerceptoScope 


discussion of 


d 
explain its unusual operation and how these 
features, plus imaginative usage, will get more 
out of 16mm film 


The Calculator,’’ A Method for Prede- 
termining the Approximate Compass Posi- 
tion of the Sun During the Day 

JOHN P. BREEDEN, JR., Ford 
Dearborn, Mich 

The “Sun Calculator” consists of a set of three 

wallet-sized diagrams which graphically repre- 

sent the position of the sun during daylight hours 
in relation to a central North-East-South-West 
plan. By its use the cameraman can determine for 
any season of the year what time of day the sun 
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The facilities, « nent al stati required tor 
‘het ; | producing visual aids in an in-service photo- 
| graphic department for industry are described as 
those of the department in which the visual 
presentations in the previous paper were pro- 
- | duced. Also, a simplified system 
| visual-aid sequences uses the indi 
expert on subject matter. 
: cient production procedure. 
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AMPEX 


World Leader in Precision Magnetic Tape Recording Instruments 


Ampex Tape Recorders are in service throughout the world in television and radio stations, 
and in professional sound recording studios ...wherever finest quality is required. 


VR-1000 Viceotape* Recorder MODEL 300 Magnetic Tape Recorder 

First commercially available Videotape Recorder. Magnet- Standard of the professional recording industry, it consist- 
ically records what the TV camera ‘‘sees,”’ in either black ently delivers the finest in audio reproduction. Available in 
and white or color. Playbacks look “‘live.”’ as many as 8 channels, in console and rack mounting. 


MODEL 351 Magnetic Tape Recorder MODEL 3200 Magnetic Tape Duplicator 

First choice of the broadcasting industry. Features printed High speed duplication, with superb fidelity, of recorded 
circuits and miniature tubes. Available in console, rack and master tapes. Makes up to 10 copies at one time. Available 
portable models, with one or two channels. Sold by dealers. with one, two or four channel heads. 


Fully illustrated brochures, complete with specifications, are available on each 

recorder and the duplicator. Technical bulletins are also available on the following subjects: 
VIDEOTAPE RECORDING e VIDEOTAPE SPLICING ¢ MULTI-CHANNEL RECORDING e 
MULTI-CHANNEL TECHNIQUES e Write for the copies you want, today. 


of | AMPEX 


934 CHARTER STREET, REDWOOD CITY, CALIFORNIA CORPORATION 
professional 
*TM Ampex Corporation products division 
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tron e direction he lesires, or uf it 
rs 1¢ from that direction. How to make 
grams is explained 


The Challenge Facing the American Film 
Producer 


HENRY USHIJIMA, ¢ urn A 


f s are nsidered: the f 
© the allenge of the home TV set ist 
g ns for the ire 
ater ind the commercial producer mus 
k t is own problem and 
? s specialized abil but als 


terest 


Analyzing the Commercial Applications of 16- 
mm Motion Pictures 
ELY I. BERGMANN, Unsvcersal Film Produc- 


Lid., San Antomo, Tex 


TUESDAY EVE 


8:00 PRESENTATION OF 
AWARDS 


WEDNESDAY—OCTOBER 22 


9:00 TELEVISION EQUIP- 
MENT AND PRACTICES 


On the Quality of Color-Television Images and 
the Perception of Color Detail 

O. H. SCHADE, SR., Electron Tube Div., Rad 
Corp. of America, Harrison, N.J 

A theoretical and experimental study of the 

NTSC color system supported by color photo- 

graphs shows that contrast range and color 


IDEAS IN MODERN FILM PRINTING 


To see the latest in professional equipment, 
look for our Booth 26 at the Detroit Convention. 
James Wassell « Dr. Hans Wohlrab 


Bell © Howell 
PROFESSIONAL EQU/IPMENT 


saturation obtained with commercial color kine- 
scopes provide a larger color space than provided 
by color motion pictures. In fine detail more than 
60° % of full color information is transmitted and 
reproduced by the NTSC system, because the 
bandwidth restrictions of the electrical color 
signals (1,Q) do not affect t 
vertical dimension and have a smaller effect on 


lefinition in the 
the reproduction of horizontal color detail than 
indicated by earlier evaluations which disre- 
garced the two-dimensional nature ol the image 
The detail color reproduction appears adequate 
to the eve because the color errors remaining are 
small although perceptible. This fact is signifi- 
cant because the spatial sine-wave response 
functions of the color discriminators of the visual 
system are found to be substantially independent 


of the color of light and similar to the spatial 


unance response tunction of! 


sine-wave 


eve 


Improved Vidicon Focusing and Deflecting 
Coils 
J. CASTLEBERRY, Industrial Flectronic Products, 
Radio Cort f Amenca, Camden, N. J., and 
B. H. VINE, Electron Tuie Div.. Radio Cort f 
Amenca, Lancaster, Pa 
The effect known as “beam landing error” or 
“porthole” in vidicon cameras is eliminated 
through the use of a suitable coil configuration 
[he axial positions of the coils are chosen so that 
the beam electrons approach the target with only 
an axial component of velocity at all times 
Exceptional signal uniformity, independent of 
signal electrode voltage and focus field strength, 
icon having a uniform 


is then obtained with a \ 
ilar coil design 


are Oiscusseda 


photoconductor. <A p 


the results obtained wi 


Design Trends in Television Lighting-Control 


Equipment 

TOM C. NUTT, Canadian Broadcasting Cort 
Toronto, Ont., Canada 

Lighting-control systems 

which pe ull TV lig 

readily assembled, and ult 


ol console. The 


ucian locate 


one tec 


console design is such that ximum number 


preset during re- 


ef lighting operations may 
hearsals, and reproduced on air by simple d 


lighting tech- 


switching The educat n ot 
nician to the operat preset lighting-control 
systems is discussed and also the relationship of 


this type of control system to TV operations 


Television Zoom Lenses 
GORDON HENRY COOK, Taylor, Taylor 
Hobson Lid., Lacester, England 

The advantages to be gained in outside broad- 
cast presentation by the use of camera lenses of 
variable focal length have been well established 
with the aid of lenses designed for that purpose. 
If similar advantages are to be provided under 
the different operating conditions encountered in 
the studio or in industrial TV, new types of 
lenses with more extreme optical characteristics 


are necessary. The solution of these new optical 
problems vields a zoom lens ideally suited for a 
wide variety of TV applications 


Transistorized Auricon Camera 
EDWARD M. TINK, Inc., Nash- 
ville, Tenn. 

A sound-on-film recording system has been made 
of a portable power supply and a miniature 
transistor amplifier mounted directly on the side 
of an Auricon 16mm Camera. The power supply 
is housed in a standard camera gadget bag and 
supplies both a-c power to the camera drive 
motor and d-c power to the amplifier and ex- 
posure lamp. Nickel-cadmium cells and a built-in 
charger virtually eliminate battery replacement. 
The entire system weighs 36 |b 


The Victor Multicolor Televisor 
ALEXANDER F. VICTOR, Alexander F. 
Victor Enterprises Inc., Carmel-by-the-Sea, Calif 
A method for producing coler on existing black- 
and-white TV receivers, which does not require 
electrical cr mechanical changes in the sets, is 
described. The system includes a projector for 
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AUTOMATIC 
TRI-FILM 
PROCESSOR 


UP TO SIX A MINUTE WITHOUT LOSS OF QUALITY! 


HE transportable Mark 3 Automatic 
Tri-Film Processor develops and dries 
16, 35 or 70 mm. film at 1! -, 3 or 6 feet a minute! 
Four 400-ft. 16 mm. films can be handled 
simultaneously —or two 400-ft. 35 mm films— 
or one 400-ft. 70 mm length. The various 


film sizes are accommodated by simple 


adjustments of film separators. Separate 


temperature control of the processing 


solution is possible on each tank from 60 to 


110 degrees F., within = 1 degree 


The latest high temperature chemical 


resistant plastics and Type 316 stainless steel 


are used in all chemical areas. Processing 
> is controlled by a mechanical program unit after 


the film is loaded into the machine—no special “leader” 


or continuous tapes, chains or sprockets are used 


The need for stop baths and interbath rinses, i 

normally required in many processes, is virtually SPECIFICATIONS 
eliminated because of a positive squeegee roller design AUTOMATIC TRI-FILM PROCESSOR TYPE 1246 Mk3 i 

A high-efficiency blower system and electrical heating e! 4) bs ee 
ensure rapid drying in the machine. The Processor is perfect 
for newsreels, TV news on film, motion picture “rushes” Spay ee + 


in the field,—in all cases where speed plus quality are essential. 


Write for literature and quotations. 


SEE US AT BOOTH 14, SMPTE CONVENTION 


Canadian Applied Research Limited 


(formerly PSC Applied Research Limited) 


1500 O'CONNOR DRIVE | 
| 


TORONTO 16, ONTARIO, CANADA 
PLYMOUTH 


EMBER: A. V. ROE CANADA LIMITED & HAWKER SIDDELEY GROUP 


( 
: 
| 
4 
jj 
Rate of P 6 ft per t 
Gir 
: m 
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New Eidophor System for Large Screen Projec- 
tion of TV 
EDGAR GRETENER, Gretene 


WEDNESDAY AFTERNOON 


1:30 A NEW LOOK AT FILM 
TECHNIQUES IN TELEVISION 
Effective TV Commercials — Some Funda- 
mentals 
HOR ES 
Corp.. New } 
Base 


SCHWERIN, 


new 


horizons 


dim 
light 
photography 


and. television. 


here is summarized what has been learned 
use of the Schwerin Competitive Prefer- 
hnique in regard to the characteristics of 
ineffective commercials. The paper 

n so-called “independent” com- 

that are not integrated inte 

jeals more briefly with some 

indamentals in regard to personality-delivered 


TV advertising 


The TV Workshop: A Unique Agency Client 
Service 
WARREN G. SMITH, J. Walter Thompson ¢ 
Vew } 
he showing of a 15-min sound film, after an 
roduction by the author, guides the viewer 
the JWT Company TV Workshop 
mtechnical features, then the workshop 
lovment are covered. Live 
1onochrome and color, 
id kinescopes, sound re- 
the film and 
detail to allow 


accom- 


w and why the 


Workshop func 


Television Film Commercial Production in 
New York City 
WILLIAM H UNGER, tot-Unger-E. 
son Pictures. New York 

for satiusiactory commer- 

uction of TV films is flexibility of opera- 

major problem in achieving this flexi- 

ack of space. Some of the mechanical 

tacilities of a small studio can be designed to 

expedite day-to-day production, and also pro- 

juction techniques have been evolved around 


these facilities 


Fifth U.S. Army TV Hometowner Project 
DAVID B. ANDRE, Chief, and PFC HOWARD 
CHAPMAN, Producer, Radio-7 
Information Secti 
irmy, Chi 


The Department titiated a “‘Home- 


8 


7/76 


Super-Farron — an ultra high speed photographic objective 
having extremely fine correction over an unusually wide 

flat field. The advantages of its photographic speed of T/1.0 
for operation under adverse light conditions are evident. 

It is available with standard infinity correction for 

direct photography, and it can be supplied corrected for 


16:1 or 4:1 conjugates for special purposes. The Super-Farron 
is eminently suitable as an objective for Image Orthicon 
television cameras or for special 35mm photography. 


Technical data available on request 
Specify Engineering Report No. 327 


Pot. No. 2,846,923 
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town TV Film Program” in late 1957. A “TV 
Hometowner™ is a 60-90 sound-on-film action 
sequence or interview featuring Army personnel 
in training and on the job at Fifth U.S. Army 
posts and camps in the Middle West and western 
Great Plains region, for distribution to hometown 
IV stations in all parts of the country. A TV 
{ cameraman, 
Zoomar 


team composed of a producer an 
using Auricon pro-600 sound camera, a 
lens and professional sound equipment, has com- 
pleted over 500 TV interviews and features since 
January 1958. The film is processed and mailed 
to TV stations by the Army Home Town News 
Center in Kansas City, Mo 
Filming for Educational Television 
DAVID W. JOHNSON, [> 
Califorma, Los An 


The varied subject matter of educational T\ 


programming dictates a flexible approach to 
filming. The techniques differ from those used in 
commercial TV filming in that they must meet 
individual situations they arise, with 
sacrifice in quality 
educational program less than one- 
twentieth that cf a comn ially filmed program 
of the same length prod i comparable 
techniques. The Staff Product 

University of Southern Calif 

t Cinema, has produced four 

half-hour programs 

series had unique production problems i 
called for different solutions. These problems are 


discussed and short samples shown 


Aspects of Kinescope Recording Evaluation 

KEITH K. KETCHAM, WOI-TV, State 
College, Ames, Iowa 

The various aspects of kinescope recording pr 

tices are particularly related to the making of 


ind Radio 


Center by various educational suppliers. Definite 


kinescopes for Educational Television 


methods of evaluating kinescope recordings are 


analvzed as a guide toward establishing a more 


ARRAND OPTICAL CO.,! 


Engineers, Designers and Manvtactuters 
Precision Optics, Electronic and Scientific Instruments 


Volume 67 


DOroadcasting stathons to transmit color pictures 
» ENIStING Dlack-and-white receivers ind a t 
} r screen for the reception of the pic- 
The Bidophor. a system of projectian television 
ire screens. was invented 
ears ag e Swiss scic¢ st, Fritz Fischer 
\ 1947 evelopment of the svs- 
ia he Dept Industral 
Resea sS ss I ral Institute Techn gv. 
Zur at { the original system was 
roductuion of a murror svstem 
. s. The present nt t (2 ft bn 
stag by Gretener A.G., whict ‘ 
k ss 2 in 195) The Gretener 
th Ce rv-Fox Film Corp. which, undet 
agreement. is developing a ie. th sanding of hoi 
system can project a 15 ft by 20 ft tmage. An 
porta eature is its ability to operate using a 
-power xenon gas lamp as the light 4 
e The svstem is a mplete receiver- 
t an an be connected to a TV 
t : r standard broadcast reception or to 
| 
= 
3 
76MM e- 30° FIELD 
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system — virtually eliminates 


VOLUMETRIC SOLUTION FEED —no sediment, 
no contamination — machine cleans in an instant 


At last .. . perfection in professional film processing . . . 
with the fabulous Andre Debrie Tank-less Helical 
Channel Development System. Film is guided through 
channels unsupported by rollers, virtually eliminating 
The “DS” Series High-Speed Daylight breakage. Optimum quality development and consistency 

Film Processors Available for is achieved by a solution control system that maintains 

35mm B&W Negative-Positive chemical strength at a rate directly proportional 

16mm B&W Negative-Positive to the amount of film surface being processed. 

35mm B&W Reversal * 16mm B&W Reversal 


Simple Operation — Needs No Skilled Attendant Speeds from 230 to 1230 Feet Per Hour 
316 Stainless Steel Body and Solution Reservoirs Daylight Operation 
Accepts Perforated and Unperforated Film Daylight Film Magazine 
Accepts Short Strips Simple Controls: Start, Stop, Blower and Temperature 
Needs No Special Replenishing Filtered Air Supply 
High-intensity Turbulence System Powerful, High-efficiency Forced-Warm-Air System 
Low Water Consumption — 1! Gallons Per Minute Self-contained Plumbing 
Exclusive Temperature Control System 110-volt AC, 60-cycle, 10-Ampere Operation 
Impingement Drying Weighs only 400 Ibs. 

Write for Detailed Literature 


CORP. 
14-29 112th STREET, COLLEGE POINT, L. 1. 56,.N.Y. 


| nt advance... 
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ANDRE Desrie’s 59h 
INSTANT AUTOMATIC THREADING — need not be threaded 
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wkable set of standards. Present WEDNESDAY EVENING 


methods » not provide absolute procedures to 


6:45 Cocktail Party 


The Role of Black-and-White Film in Color 


Television 8:00 BANQUET AND DANCE 
WILLIAM L. HUGHES, Electrical Engineer 
film systems for use in color TV, particular stress 
utages for program syndica- 10:15 KINESCOPE RECORDING 


g era os tor the newly, 
announce lowa State College system is pre- MENT 
sented tro he standpoints of the stauion oper- 

, The Marconi 16mm Fast Pulldown Kinescope 

4 n proc er 

Recorder 
M. E. PEMBERTON, Canada Marcom 
tem a 


St. Laurent, P.Q., Canada 


SOUND 
SYSTEMS 


THE FINEST STEREOPHONIC 
AND SINGLE TRACK SOUND 
REPRODUCTION FOR ALL 
THEATRES 


SOME WESTREX 
FEATURES: 


* Finest quality from multi- 
channel magnetic, multi- 
channel photographic, or 
single channel photographic 
films. 

* Constructed on building 
block principle, adaptable to 
your individual theatre re- 
quirements. 


* Installed and maintained 
by the Westrex Service Or- 
ganization with offices and 
service centers in 40 coun- 
tries throughout the world. 


WESTREX TYPE 


WESTREX 
TRANSMISSION 


16 BACK. 


STAGE SPEAKER. 


EQUIPMENT CABINET. 


Research, Distribution and Service for the Motion Picture Industry 


Westrex Corporation 


111 EIGHTH AVENUE, NEW YORK 11, N. Y. 
HOLLYWOOD DIVISION: 6601 ROMAINE STREET, HOLLYWOOD 38. CALIF. 


The object of the recording channel is to produce 
a standard 16mm film. The Recording Monitor, 
which produces the high-quality TV picture, and 
the 16mm Fast Pulldown Camera, which is used 
to record the TV picture, are described. Per- 
formance data are given and a typical film made 
with this equipment is shown 


A New Low-Cost and Practical Kinescope 
Recorder 
WILLIAM O. CRUSINBERRY, Dage TV Dw., 
Thompson Products, Michigan City, Ind., and 
LESLIE P. GREENHILL, Pennsylvama 
State University, University Park, Pa 
The need for a low-cost, reliable and easily 
operated kinescope recorder will be dis ussed and 
illustrated. The electrical and mechanical charac- 
teristics of the Dage KR11 Kinescope Recorder 
will be described and the problems involved in 
its development will be discussed. Methods of 
setting up operating proccdures und standards, 
film-processing requirements and quality-control 
procedures will be described with reference to 
the use of the recorder with vidicon TV camera 
chains. Educational applications will be indi- 
cated and illustrated with the showing of a short 


sample kinescope recording 


Emulsion Sensitivity for the Photography of 
Cathode-Ray Tubes 
R. W. TYLER and F. C. EISEN, Kodak Research 
Laboratories, Eastman Kodak Co., Rochester, N.¥ 
Properties of a P11 phosphor which affect phote- 
graphic exposure have been investigated Decay 
rate of phospherescence was found to increase 
with spot velocity. Writing rates for several emul- 
sions were determined for an oscilloscope and 
were found to rank emulsions in the same order as 
sensitometric tests made by exposing emulsions 
through a density step tablet to filtered tungsten 
and xenon flash illuminants. The effect of forced 
development is described 


Synthetic Highs — An Experimental TV Band- 

width Reduction System 
W. F. SCHREIBER, C. F. KNAPP and N. D 
KAY, Technicolor Corp., Burbank, Cals/ 
This paper describes a complete experimental 
system which codes a standard video signal to 
match a narrow-band channel and subsequently 
decodes the received signal for display on a 
standard TV monitor. The system transmits the 
low frequency, or macrocontrast signal, in analog 
form. The location and quantized amplitude of 
the edges are transmitted by a digital code 
Bandwidth reduction is achieved by exploiting 
both statistical correlations and psychophysical 
phenomena. Apparatus for the separation of low 
frequencies, detection and quantization ol edges, 
and synthetic reconstruction of highs are de- 
scribed. Kinescope photographs of the resulting 
pictures will be shown. Factors affecting the de- 
gree of bandwidth reduction will be discussed, as 
will the effect of variation of svstem parameters 
such as separation frequency and quantization 
levels 


THURSDAY AFTERNOON 


1:30 MACHINE LANGUAGE 
TRANSLATION and INTER- 
NATIONAL TELEVISION 


Automatic Printed Character Reading 
BOWMAN SCOTT and P. A. M. CURRY, 

Solartron Electromc Group Lid., Surrey, England 
There is a need for automatic character recogni- 
tion in business data processing svstems and a 
particular method of reading has been chosen. 
A description of the method also peints out the 
facilities for overcoming the defects of ordinary 
typescript. The future program is outlined with a 
view to the eventual contribution toward auto- 
matic translation. 


The BBC Television Standards Converter 

T. WORSWICK, British Broadcasting Corp., 
London, England 

After outlining the background of the standards 

conversion problem in European TV, the design 
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Result! 


ALL AURICON EQUIPMENT IS SOLD WITH 
A 30 DAY MONEY-BACK GUARANTEE. 


“CINC-VOICE IL" 16mm Optical Sound-On-Film Camera. “‘AURICON PRO-600'' 16mm Optical Sound-On-Film Camera. “SUPER 1200'' 16 mm Optical Sound-On-Film Camer 

*« 100 ft. film capacity for 2% minutes of + 600 ft. film capacity for 16% minutes of + 1200 ft. film capacity for 33 minutes o 

recording; 6-Volt DC Convertor or 115-Volt AC recording. +« $1871.00 (and up) with 30 day recording. 4¢ $5667.00 (and up) complete for 
operation. #¢ $795.00 (and up). money-back guarantee. “High-Fidelity” Talking Pictures. 


SOUND RECORDER —Model RM-30... 1200 foot film PORTABLE POWER SUPPLY UNIT—Model PS-21...Silent FILMAGNETIC —Finger points to Magnetic pre-stripe 

Capacity, synchronous motor for “‘double-system” in operation, furnishes 115-Volt AC power to drive on unexposed film for recording lip-synchronized 

16mm Optical Sound-On-Film operation. “Single System” or “Double System” Auricon magnetic sound with your picture. Can be used 

* $3630.55 (and up) Equipment from 12 Volt Storage Battery, for with all Auricon Cameras. ¢¢ $870.00 (and up) 
remote “location” filming. 4¢ $269.50 


Strictly for Profit 
CHOOSE AURICON 


lt it’s profit you're after in the production of 
16 mm Sound-On Film Talking Pictures, Auricon 
Cameras provide ideal working tools for shooting 
profitable Television Newsreels, film commercials, 
inserts, and local candid-camera programming. 
Now you can get Lip-Synchronized Optical or 
Magnetic Sound WITH your picture using Auricon 
16 mm Sound-On-Film Cameras. Precision designed 
and built to “take it.” 

Strictly for Profit—Choose Auricon! 


TRIPOD -—Models FT-10 and ft.osi2... BERNDT-BACH, INC. Auricon Equipment is sold with a 


Pan-Tilt Head Professional Tripod for " 30-day money-back guarantee 
velvet-smooth action. Perfectly counter-balanced 6946 ROMAINE ST., HOLLYWOOD 38, CALIF. You must be satisfied 
to prevent Camera “‘dumping.”4¢ $406.25 (and up). 
eeeeee 
$ Please send me free Auricon Catalog. ®*68 


. (Please write your address in margin) 
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Broadcasting 
This 
prises a high-quality display of the 


incoming r Si pr ture 


and performance of the British 
Corp. standards converter are described 
converter cx 


which is 


a TV camera using a 44-in. image 


presented t 


orthicon pickup tube (P812) on the British 


standard of 405 lines 


Status of Machine Translation Research at 
Georgetown University 

LEON E. DOSTERT, 
Institute of Language 
DA 


A brief review is given of the prim ipal aspects ol 


Georgetown University, 


and Linguistics, Washington, 


the three approaches to machine translation 


developed at Georgetown for the translation of 


Russian and French into English. Approaches to 


the resolution of lexical, structural, and semantic 


ambiguity, and the research methodology fol- 


lowed approaches are described 


The nature and results of the test of the “Code 
Matching Technique,” Aug. 20, 1958, are dis- 
cussed 


Impressions of Electronics in Russia 

By AXEL G. JENSEN, Bell Telephone Labora- 
Murray Hill, N.J 

Highlights cf two 


fortes Inc 
Russia where the 


author had an unusual opportunity to observe 


trips to 
the television industry will be described and 
illustrated with Kodachrome slides of photo- 
graphs taken in Moscow and Leningrad. The 
first trip was made in 1957 when the author 
attended a meeting of the Popov Society as an 
IRE delegate 


and scenutk 


Art that time he visited factories 
the de- 
television in the 


institutes and discussed 
velopment and 
U.SS.R 


turned to Moscow as a U.S. delegate to a Study 


progress of 
with Soviet scientists. In 1958 he re- 


Group on Television of the International Radio 


HIGH-SPEED 
HEAD 


Supplied to fit existing B&H Contact 
Printers Model D (35mm) or J (16mm) 
in your own shop 


Size: 15° x 15” x 12” 


Continuous Black-and-White Printing 


at 200 ft. per minute 


AUTOMATIC 
OPERATION 


This compact high-speed head uses a single light source. 


Lamphouse is designed for a 1000-Watt T-12 bulb with 
Bulb alignment easily made in darkness by ad- 
justing three knobs, providing for vertical, transverse and 


blower. 


rotational motion of the bulb. 


One electro-mechanically operated light valve provides 
changes in 6 milli-seconds which show as a scene change 
The light valve is controlled by 5 
small solenoids to provide 32 printer steps of .025 or 
Light valve opening may be adjusted to com- 
pensate for stock changes without altering the 32-step 
Head can also be used for color printing 


flash of '5 of a frame. 
-030 Log E. 


arrangement. 
with balanced inter-colored negative. 


Optical system, contained in the casting, provides uni- 
form light on the aperture of the B&H transport. Due 
to a cold mirror of the effective interference type, very 
little heat reaches the printing aperture. Heat absorbing 


glass is eliminated. 


Standard punched-tape 
units have been recoded 
and modified to bring 
about automatic oper- 
ations of film printing 
equipment. Punched 
tape performs the func- 
tions of discrete scene- 
to-scene light changes, 
dissolves shutter oper- 
ation and automatic stop- 
ping equipment, adjusts 
light level and printer 
characteristics for any 
particular job. Complex 
printer operations may 
be performed with great 
accuracy at high speeds. 


No skilled technician is required to operate the head. 
Entire programming of scene-to-scene changes, including 
start, stop and lap dissolves, is automatically accomplished 
by the use of an 8-hole punched tape reader and memory * 


unit. 


This one-channel memory unit, with reader for 
automatic operation of the light valve, stores the intro- 
duced information, using an 8-hole punched tape reader. 


Write for further 
information 


It permits the printing of scene changes as small as 3 


inches in length and storing of 32 printer steps plus start, 
For easy servicing, commercially 


stop and lap dissolves. 


available 8-hole punched tape reader is used as a base. 


Head with lamphouse and blower, ready for mounting to the B&H 
pedesta! and transport Model D or J .................+ $5,500 


One-channel memory unit with reader... ... 


All prices F.O.B. New Rochelle, N.Y. 


FISH-SCHURMAN CORPORATION, 85 Portman Road, New Rochelle, N. Y. 
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Consultative Committee. An especially interest- 
ing observation is in regard to the progress of 
color TV during the interval between his visit in 
1957 and his return in 1958 


Video Time-Delay Systems 
CHARLES P. GINSBURG, Ampex Corp., Red- 
wood City, Calif 

The need for an improved means for conversion 
of TV programs from the frame and line stand- 
ards of one country to those of a different country 
is well known in the industry 
video-tape recording research, certain techniques 
have been developed for storing various intervals 
of TV information. It may be pessible, by the 
use of some of these techniques. to devise a 
solution for the standards conversion problem 


In the course of 


A Study of Factors Influencing the Visibility of 
Televised Materials 

WARREN F. SEIBERT, 
Purdue University, Lafayette, Ind 

Thirty six volunteer subjects, screened for normal 


Audio-Visual Center, 


visual acuity, viewed televised displays during a 
one-hour testing session. There were 252 displays; 
each consisted of four characters (letters and 
numbers) of a given size and contrast condition. 
The study design made it possible to compare 
six viewing distances, (2 


visibility across: (1 


three viewing angles, (3) three figure-background 
three 


Results 


that 


contrasts, (4) four character sizes, and (5 


time blocks within the testing session 
indicate that 


black on white and 


no visual fatigue occurred, 
white on black contrasts 
produced about equal visibility, and that charac- 
ters subtending ten minutes of vertical visual 
angle could be perceived with almost complete 


accuracy 


THURSDAY EVENING 


7:45 CLOSED-CIRCUIT 
TELEVISION FOR TEACHING 


Educational Television Today 
C. M. BRAUM, Jotnt 


Telersion, Washington, D 


Council on Educational 
Following upon the policy of reservation of chan- 


nels for noncommercial educational television 
broadcasting, stations have been established and 
number of 
organizations are planning, 


operation and programming of these stations 


programming services prov ided. A 
involved in the 


Closed-circuit TV for instruction in colleges and 


schools has also been developed. Present plans 
and indications for further growth of open- and 


closed-circuit educational TV are discussed 


Color and Monochrome Closed-Circuit Tele- 
vision at a Large University 
FREDERICK M. REMLEY, JR., Universtty of 
Michigan, Ann Arbor, Mich 
Three independent TV facilities are now in 
operation on the campus of the University of 
Michigan. Each installation meets specific needs 
and each is equipped and designed differently. 
The reasons for the establishment of the two 
monochrome studios and the one color studio are 
explained, and the proposed expansion of 
facilities is described. 


Closed-Circuit Television in Hagerstown 
JOHN R. BRUGGER, Washington County Board 
of Education, Hagerstown, Md 

Inaugurated in Hagerstown, the experimental 
use of closed-circuit TV in schools in Washington 
County, Md., is now in its third year. Organized 
as a five-year project, the general design of the 
system and equipment and the operation of the 
program are covered as a report of progress since 
earlier reports presented before the Society. 


Administrative-Operational Problems of Medi- 
cal Color Television 

LOUIS W. CRIST, Smith Kline @ French 
Laboratories, Philadelphia 

The growth and development of the Smith Kline 

& French Medical Color Television Unit since 
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A new range of lenses designed to meet present day requirements in the field of motion picture photography. 


Seven basic designs applied to twelve focal lengths. 
Design employs latest rare earth glasses 
High standard color correction, improved definition, and uniform image illumination. 
Series designed to cover 0.723" x 0. 0.980" 18.37 x 24.89mm) frame size. 
Available in unmounted units, and in Taylor-Hobson designed mounts for 
35mm Mitchell NC, Arriflex and Camerette cameras. 


TAYLOR, TAYLOR & HOBSON LTD., LEICESTER, ENGLAND 


Sole Agent for United States and Canada 


ALBION OPTICAL COMPANY 
1410 No. Van Ness Avenue, Los Angeles 28, California 
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Exchange of Air Defense Information by 
Closed-Circuit Television 
Col. HOLLIS DAKIN, U.S. 4 
Center, Long Island City, N.} 


nicrowave TV syst 


na technique 


vlormation between 


Installations in 


FRIDAY—OCTOBER 24 

9:00 SOUND SESSION, GENERAL 
MOTORS PHOTOGRAPHIC, 
464 W. Milwaukee Ave. 


The Soundtrack in Nontheatrical Motion Pic- 
tures 

FRANK LEWIN, Filmsounds, New 

The functions of the three components nm the 
soundtrack —voice, music and sound effects—are 
discussed wit! letailed guides tor editing them 
The preparation of soundtracks for re-recording 
is described. Procedures are suggested to facilitate 


mixing 


A Method of Recording, Editing and Mixing 
Magnetic Sound for Industrial Films 
DONALD A. ANDERSON, ROBERT H 
WINTER and REID H. RAY, Red H. Ray 
Inc., St. Paul, Minr 


IT’S HERE! 


... A LOW COST, HIGH QUALITY DENSITOMETER 


Quarta fog 


THE NEW 
MACBETH 


A Universal Instrument 


FEATURES 
pass filters, to density 4.0. 


and tracking error. 


feedback circuit. 


mponents as: a reflection head, transmission 


please address correspondence to Dept. ML 


for Densitometry, Photometry and 
Light Measurement. A quality Instrument for Under$4.QJQ-°° 


] Direct reading, in black-and-white or color, through narrow band 


2 Large easy to read scale 0-4.0 density units, eliminates scale changing 
Scale is linear with density. 
accuracy of +.02 density units over entire scale. 


Electronic compensating circuit allows for the calibration of several 
instruments to the same density standard. 


4 Low power consumption (25 watts), electronic stability 95-120V 
input from ordinary wall plug over a miniaturized sensitive dynode 


New building block design of the Macbeth QuantaLog allows for fast simple connection to such optica 
color and black-and-white) and digital readout at‘ac 
ments, as well as many others which are not yet off the drawing boards. You can see the new MacJeth 
Quantalog, ‘‘The Instrument that will never go out of Date’’ at 

SMPTE 84th Convention 

Sheraton-Cadillac 

Photoengravers’ Convention 

Netherland Hilton Hotel, Cincinnati, Ohio, October 13, 14 and 15 
* you would like to receive complete literature and specifications on the new Macbeth Quanta‘ og 


(NOT INCLUDING 
ATTACHMENTS) 


Instrument has an 


Hotel, Detroit, Mich., Octoder 20-24 


INSTRUMENT CORP. 


P.O. Box 950 * Newburgh, New York 


Methods of recording, editing and mixing live 
dialogue, effects and music in industrial tilm pro- 
duction vary greatly. This paper outlines one 
method and describes the conversion from optical 
sound equipment with a minimum of new equip- 
ment to all-magnetic sound used in recording, 
editing and mixing. Parallel techniques are 
followed using 35mm soundtracks whether the 
photography is 16 or 35mm. Seven steps are 
described from the original 35mm magnetic 
recording until the transfer to either 16 or 335mm 
optical sound negatives 


A Method of Minimizing Exposure Drifts in 
Film Recorders 


“GEORGE LEWIN, Army Pictorial Center, Long 


Island City, N.Y. 

Serious drifts in exposure have been encountered 
when making long re-recorded negatives for 
release printing. These drifts are especially 
noticeable when using the 35/32mm_ method 
where the total recording time may be as high as 
one hour. Possible causes of this problem are 
discussed and a method of minimizing it is 
described. 


A New Approach to Magnetic Half-Striping of 
Optical Tracks 
MAXWELL A. KERR, Melpar, Inc. (A Subsidi- 
ary of Westinghouse Air Brake Co.), Falls Church, 
Va 
A new method of adding magnetic striping with- 
out losing optical plavback is explained and 
demonstrated. Advantages over present half- 
striping are: reduction of distortion during optical 
playback; higher signal output from optical 
track ; elimination of critical alignment of striping 
machinery with centerline of optical track ; reduc- 
tion of optical track scratching by magnetic play- 
back head; ability to play back two channels of 
magnetic sound as well as optical track; more 
even distribution of headwear during magnetic 
track playback; can be added to old films with 
the original unilateral variable-area track as well 
as to presently used optical tracks 


Single-System Editorial Synchronism Using 
Magnetic Soundtrack 
ELLIS W. D’ARCY, D'Arcy Magnetic Products, 
Inc., Gary, Ind., 
Editorial synchronism in picture taking and 
release prints has been considered desirable since 
the beginning of sound pictures. For economical 
rapid film production of the news, documentary 
and training films, this objective can be achieved 
by means of prestriped magnetic picture taking 
stocks and an instantaneous soundtrack relocat- 
ing re-recorder. This technique has been de- 
veloped and a universal magnetic professional 
recorder designed for the purpose 


A Multichannel Selective Pregram Repeater 
Utilizing the New Mackenzie Continuous- 
Loop }-in. Magnetic Tape Magazine 

LOUIS G. MACKENZIE, Electronics, 
Inc., Inglewood, Calif 

This paper covers the design and operation of an 
endless-loop }-in. magnetic tape magazine with 
uniform low-friction tape motion for precision 
applications and a five-channel selective program 
repeater. The salient features include high-speed 
solenoid actuation for instantaneously cued stop- 
start operation, and completely transistorized 
audio and control circuitry. The paper also 
describes pertinent applications in the film re- 
cording, television, radio broadcasting and allied 
industries. 


FRIDAY AFTERNOON 


1:15 STANDARDS AND 
STANDARDIZATION 


Projector Noise Levels 

G. E. WHITNEY, M. T. BUCKELEW and 
J. F. McGRANE, American Machine and Fdry. 
Co., Alexandra, Va.; M. L. BARON, Signal 
Equipment Support Agency, Fort Monmouth, N.J. 

Analyses and empirical tests have been made to 

determine optimum noise levels of photographic 
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Winding through 

the art and culture 
of all lands 

is that wonderful 
common denominator 
of all cultures, Film. 


Here, in Cambodia, 
General's 

researching Ambassador 
of Good Filmanship 
puts camera to eye, 
recording for us 

the stylized artistry 

of her people. 


In Cambodia, 
as elsewhere, 
we at General are proud 
to be in the picture... 


GENERAL 


SSORATORIES CORP 
HOLLYWOOD 78 Caw wo 26h 
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projectors. It is shown that to achieve % 
intelligibility (per cent of sentences understox a 
the projector should have an articulation 
index” greater than 0.4, a quantity relate in 


plexly to noise and frequency. The 


ple to determine when the projector noise spec- 
trum parallels the spectrum for ordinary speech, 
i.c., when it peaks near 500 cvcles/sec. Measure- 
ment of the index is more difficult when the 


spectra are nonparalilel 
SMPTE Contributions to Standardization in 
the U.S. 
FREDERICK J. KOLB, JR., Eastman Kodak 


( Rochester, N 


International Standardization of Magnetic 
Sound on Film — A Status Report 
M. G. TOWNSLEY, Bell Howell Co., Chcag 


Standaraization of 


for several vears 


agreement 


teristic and a method of measurement. Later 
developments led to a disagreement on frequency 
characteristic, 
change in concept in the method of measurement 
At Harrogate in 1958 a new agreement was 
reached, in which the frequency characteristic is 


particularly in 16mm, and to a 


given with tolerances which include both Ameri- 
can and European practice and in which the 
frequency characteristic is specified in terms of 
relative levels to be recorded on the film 


International Standardization for Motion Pic- 
tures and Films for Television 

DEANE R. WHITE, (Leader, U.S. Delegation ¢ 
the Harr gate Meeting f ISO/TC36), E. 1. du 
Pont de Nemours 2 Co., Inc., Photo Products Dept., 
Parlin, 

The third meeting of ISO “TC 36, the committee 

responsible for international 

standards for motion pictures, was held in June 

1958. Attention was given to problems arising 

from both television and theatrical usage. Areas 

of mutual understanding and agreement were 


development of 


enlarged. Improvement in the ease of inter- 


Forestalling 
damage 

is better than 
N repairing 
damage 


TREATMENT 
—after 25 years, 
still the best way to 
protect and 
preserve film. 


Get longer life from your prints! 
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EERLESS 


FILM PROCESSING CORPORATION 
165 WEST 46th STREET, NEW YORK 36, NEW YORK 
959 SEWARD STREET, HOLLYWOOD 38, CALIF. 


Write for brochure 


yomume 


national exchange of theater and _ television 
program material is the predictable result of this 


work. 


INSTRUMENTATION AND 
HIGH-SPEED PHOTOGRAPHY 


Techniques in High-Speed Microphotography 


R. WAYNE ANDERSON, Photographic Deft., 
Dow Chemical Co., Midland, Mich 
The developments and techniques used by 


recognized authorities in the field of high-speed 


microphotography are reviewed. Slides and 
motion pictures illustrate micro studies obtained 
by using cameras that have been adapted or 
developed to resolve specific problems in mi- 
crography. Continuous and light 


sources are described as used in high-speed still 


intermittent 


and cinemicrography studies 


Shutter Image Converter Tube for Multiple 
Frame Photography 

WILLIAM O. REED and WILFRID F. 
NIKLAS, The Rau/land Corp., Chicago 

Various systems for ultra-fast photographic shut- 

ters are described. It is shown that Shutter Image 

Converter Tubes have the advantage of light gain 

and the adjustable frame rate and frame spacing 

A shutter tube is described which is capable of 

frames on the screen, 

focusing and electromag- 


delivering 16 viewing 
utilizing electrostatic 
netic deflection. This tube employs an Sb-Cs (0) 
photocathode formed by external Sb-evapcra- 
tion, a cascaded focusing svstem, deflection vokes 
which are assembled around the neck of the tube, 
a lumped PDA vellow-green 


modified P20 phosphor for the viewing screen 


system, and a 


The tube is capable of exposure times in the 
range of 1 millimicrosecond 


Color Exposure for High-Speed Photography 
of Some Events Requiring Artificial Mlumi- 
nation 

KARL-HEINZ 
Monroeville, Pa. 


LOHSE, U. S. Steel Corp., 


Education, Industry News 


A recording-reproducing color television 
system which puts color electronically on 
35mm_ black-and-white film has been 
developed at Iowa State College, Ames, 
Iowa. The system is described as completely 
compatible with all current television 
standards and the film may be used to 
rebroadcast or reproduce the original color. 
Simplicity is noted as an outstanding feature 
of the ISC system. It is said to be less com- 
plicated and more economical to operate 
than the simplest black-and-white film 
chain and is designed to be operated by the 
average studio technician. The equipment 
is on display at the Electrical Engineering 
Building on the ISC Campus. It was first 
demonstrated on Sept. 17, 1958, and there- 
after will be demonstrated from 10 AM to 
4 PM on Oct. 1, 16, 17, 24 and 25. 

A paper on the system, “‘Recent Improve- 
ments in Black-and-White Film Recording 
for Color Television Use’ by William L. 
Hughes, appeared in the July 1956 Journal, 
pp. 359-364. Mr. Hughes presented at the 
Washington Convention in 1957 a paper 
“Some Theoretical Aspects of Storing 
Color Television Information on Black-and- 
White Film” which has appeared as Iowa 
State College Bulletin 180. 
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Optical 


Reduction 


Printer 


T.. Depue Reduction Printer has 
been a leader and pioneer in the film printing 
business, and for more than a quarter of a century has 
served the industry and laboratories 
and served them well! 


It is our continuous objective to maintain that leader- 
ship and continue to design and manufacture 
reduction printers that will enable you to do quality 
printing in an efficient manner. 


The name ““‘DEPUE” is your assurance of depend- 
ability and precision. 


Your inquiries regarding this equipment will be 
welcome and receive our careful attention. 


Oscar F fev Company 


2600 Irving Park Rd. Chicago 18, Illinois 
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The Flying Angel, a color short subject A Film Festival and Audio-Visual Exhibit 
produced by Unusual Films of Bob Jones was held May 27 at the William Samuel 
University, has been selected as a United Johnson School, Bridgeport, Conn. The 
States entry in the 1958 Edinburgh Film Festival was sporsored by the Dept. of 
Festival, Aug. 24 to Sept. 14. Selection Visual Education, Bridgeport Public School 
was made by the Committce on Inter- System, and was under the direction of 
national Nontheatrical Events of the Dept John D. Del Vecchio, Acting Director of 
of Audio-Visual Instruction, National Visual Education. There were 21 exhibits 
Education Assn. The film portrays the of audio-visual materials and equipment. 
University’s motion-picture production and 

training facilities. Produced by students An American Film Festival will be held at 
under faculty supervision, the film shows the Statler Hotel, New York, April 1—4, 
student and staff technicians building 1959, under the auspices of the Educational 
scenery, designing and constructing cos- Film Library Assn. Sound and silent 
tumes, applying motion-picture make-up, filmstrips and 16mm films in educational, 
shooting original tilm, and editing the pic- cultural, religious, medical and industrial 
ture footage and sound recordings which fields will compete for Blue Ribbon Awards 
go in the finished product which will be presented to approximately 


your guarantee of the finest 


in sound editing equipment 


OPTICAL-MAGNETIC 
Model 800 RL, 16mm, 35mm and 14" tape. 
NET PRICE $269.50 
Fectures: Simple threading; SMPTE Standard ma- 
chined film rollers with oilless bearings; precision- 
ground shofts; polished stabilizer drum with needle 
bearings (surfece cannot damage film). Soundtrack is 
read by placing it towords the operctor and reading 
from right to left. (May also be read from left to 


right.) 

Complete 

Sound OPTICAL 

Reed Model 600 RL, 16mm and 35mm. 

eacer Net Price $195.00 

Guide The ultimate in a precision optical 
track reader! Compact 6” x 6” x 

Free 8%" in size; 117-v 60 cyce. AC 
amplifier, 4-watt output; heavy- 

on duty Alnico V specker; safety 

Request fused; prefocused socket; pilot 


light; 6-ft heavy duty cord. 


CUSTOM MADE FILM SLITTER 


B ilt to SMPTE Standards or your own specifications. 
Features nickel chrome steel! slitting blades, mounted in 
needle bearings. Base is constructed of ground steel 
with a black gun metal finish to protect from rusting. 


All Prices F.0.B. Factory, Brooklyn, N. Y. 


Designers and Manufacturers of Equipment 
for the Motion Picture and Television Industries 


Come and see us at Booth | at the SMPTE Convention 


PRECISION LABORATORIES 


1037, UTICA AVENUE . BROOKLYN 3, N. Y. 


| 


25 category winners. The Festival is an 
expansion of the EFLA program of film 
appraisal and evaluation. Although more 
than 3600 films have been rated by the 
EFLA Evaluation Project, the Association 
has not previously made awards. Any 
nontheatrical films and filmstrips released 
in the United States during the calender 
vears 1957 and 1958 will be eligible for 
awards in the 1959 Festival. 


The site of the new CBS Laboratories 
Research Center at Stamford, Conn., ha 


s 
been increased by 12 acres to make 23 
acres in all. The Research Center will 


encompass research and development activ- 
ities in the fields of military reconnaissance 
systems, acoustics, solid state and vacuum 
physics, magnetics, high-resolution data, 
recording systems and related work. The 
building is a glass-enclosed aluminum and 
steel structure with an open-air inner court 
in the center of the building. Architects 
are Skidmore, Owings & Merrill. Opening 
of the Center is scheduled for this fall 
when the present headquarters of the 
Laboratories in New Yor’ will be moved to 
Stamford. 


Canadian Kodak Co. Ltd., Toronto, 
Ontario, an affiliate of Eastman Kodak 
Co., has announced construction of a $1 
million building to house all finishing 
operations in the production of photo- 
graphic paper. The two-story building, 
scheduled for completion in the summer of 
1959, will have a floor area of approxi- 
mately 50,000 sq ft. During the last five 
vears, the company has been engaged in a 
$5 million expansion program 


Howard W. Hoadley, Manager, Motion- 
Picture and Still Depts., Marquardt 
Aircraft Co.. Van Nuys, Calif., has been 
appointed Editor of the quarterly News 
Bulletin of the Society of Photographic 
Scientists and Engineers. The announce- 
ment was made by George T. Eaton, 
SPSE President 


Arthur H. Bolt, who has been associated 
with Bell & Howell for 29 years, has 
accepted appointment to the post of 
Vice-President for Engineering and Pro- 
duction for Traid Corp., Encino, Calif 
During his association with Bell & Howell 
he held a variety of management positions, 
the most recent being Asst. Vice-President 
of West Coast Operations. Traid Corp. is 
special representative for Bell & Howell in 
the Western United States for photographic 
instrumentation cameras for military use. 


Adrian Woolery, President of Playhouse 
Pictures, 1401 North La Brea Ave., 
Hollywood 28, specialists in animation, 
has been chosen as contributing writer for 
The Technique of Film Animation. This 
book is sponsored by the British Film 
Academy and is scheduled for fall publica- 
tion by Focal Press in England and Hastings 
House in New York. 


Murder on the Screen, a 16mm film on 
the subject of cause and prevention of 
film damage, has been produced by 
Eastman Kodak Co. and is available on a 
loan or lease arrangement. The film is in 
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DEVELOPING 35MM (5248) COLOR NEGATIVE 

DEVELOPING 35MM (5253) AND 16MM (7253) INTERMEDIATES 
35MM ADDITIVE COLOR PRINTING 

16MM CONTACT AND REDUCTION ADDITIVE COLOR PRINTING 
INTERNEGATIVES 16MM (7270) FROM 16MM KODACHROMES 
BLOW-UPS FROM 16MM KODACHROME TO 35MM COLOR 
KODACHROME SCENE TO SCENE COLOR BALANCED PRINTING 
35MM COLOR FILM STRIP PRINTING 


COLOR CORPORATION 


ai 
BUILDING - 619 W. S4th ST NEW YORK 


NEW ITEMS T0 SEE 
FROM 


FSC-1 R 
SPLICE NBR.} 
ODEL HOT NEGATIy 
M TABLE M E BREAK y 
35-65-70M Includes: Bose, rewind, eee REWIND 


fies 
ense Cssembly, 
& come apart reel 


RE-VT FSC-1° HOT SPLICER 
VIDEO TAPE REWIND 16MM PROFESSIONAL 


VISIT OUR EXHIBIT AT THE SMPTE CONVENTION IN DETROIT OCT. 20/24 


| — HOLLYWOOD FILM COMPANY 


MAIN OFFICE I56 N SEWARC Cc voo »- CALIFORNIA io 2-3284 
Ss 


NEST 43R $T NEW YORK 19), NEW YORK ° LO. 3-1546 
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ACADEMY AWARD WINNING 


& ROBOT 
HIGHER SPEED... 


The speed of the light selector arm which rotates the light shutter has been 
increased from 36 to 63 R. P. M 


STAINLESS STEEL CONTACTS... 
The new stainless steel contacts insure a longer, trouble-free life due to their 
self-cleaning action. 

MOTORS OPERATED ONLY DURING PRINTING... 


The servo-unit drive motors are actuated only during actual film printing and 
are started and stopped by the tape reader information. This results in reduced 
wear on motors, brakes, and clutches and reduces maintenance costs. 


GREATER ACCURACY... 


Shorper broke action increases the accuracy of the printer point selection, 


LONGER LIFE... 
Smoother engagement of clutches in the servo-units increase the life of the 
motor and the belt 


NEW ELECTRONIC COMMAND UNIT... 
This circuit is redesigned to avoid any wear and arcing of relay contacts ond 
results in lower power transformer temperature. 

NEW SIGNAL LIGHT ARRANGEMENT... 
The lamp in the electronic unit does not light up until the time relays have 
operated indicating thet the unit is ready for printing. 

IMPROVED SAFETY CIRCUIT... 
Additional safety features have been incorporated to eliminate misfiring of 
thyratrons controlling the servo-unit, thus assuring correct positioning of the 
light selector arm 

QUICKLY ADJUSTABLE... 


For added convenience the machine can be quickly adjusted to any of 21 or 31 
settings as well as offering adjustable spacing. 


NOW OFFERING NEW DESIRABLE FEATURES 


WRITE FOR INFORMATION REGARDING OUR NEW RENTAL PURCHASE PLAN 


FOR LABORATORY EQUIPMENT WitsH ADVANCED OESIGN 


UNICORN ENGINEERING CORPORATION 


KEE P UNICORN IN MiNO 


VISIT OUR EXHIBIT AT THE SMPTE CONVENTION IN DETROIT OCT. 20/24 


AUTOMATIC TAPE SPLICER 


Unicorn’s Robot Splicer is the ideal piece of equipment for use in 
splicing film in total darkness prior to its entry into the processing 


machine 


Assures an extra strong splice which cannot come 


epart during the processing cycle 


Eliminates all danger of nicks to processing rollers 


caused by staples, clips, or eyelets. 


Pressure sensitive Mylar-base tape wraps completely around the 
cut edges of film resulting in a film saving butt splice. This guarantees 
minimum waste and safely ties down edges so that they cannot catch 


in the processing machine parts. 
THREE MODELS ARE CURRENTLY AVAILABLE: 
Model A-2835-35mm $2,200.00 


Model A-2816-16mm $2,200.00 


*“Model A-2870-70mm $2,700.00 


*Special order 


EXCLUSIVE 
HOLLYWOOD FILM CONMPAN 


MAIN OFFICE 956 N SEWARD ST., HOLLYWOOD 38 CALIFORNIA ° HO 22-3284 
BRANCH OFFICE S524 WEST 43RD ST., NEW YORK 19 NEW YORK ° LO 3-1546 
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Specialized 
Services... 


... backed by over 30 years 
of Major Studio experience 


Now! 


BLOW-UPS 
FROM 16mm TO 35mm 
COLOR THEATRE PRINTS 


AND TO EASTMAN 5270 FINE 
GRAIN COLOR INTERNEGA- 
TIVES, WITH COLOR CORREC- 
TIONS AND SPECIAL EFFECTS 


New! 


The 16mm Eastman 
Ektachrome color produc- 
tion film makes possible 
35mm BLOW-UPS with 

e Better definition 

e Finer grain 

e Superior color reproduction 


16mm KODACHROME 
DUPLICATES, MASTFRS 
AND INTERNEGATIVES 


with color corrections 

and the finest definition, 
made on new precision 
equipment of our own design. 


optical printing « 
anamorphic conversions 
* special effects of all 
kinds * research and 
development work on 
new processes 


FILM EFFECTS 
of Hollywood 


LINWOOD DUNN ASC, President 


Formerly head of Photographic 
Effects Dept., RKO Stucio 


1153 NORTH HIGHLAND AVE. 
HOLLYWOOD 38, CALIF. 
HO 9-5808 


color and sound. Running time is 22 min. 
Phe film depicts techniques described in 
Prolonging the Life of the Motion-Picture Film 
by E. C. Johnson, published in this issue of 
the Journal (pp. 590-592). Arrangements to 
borrow or lease the film may be made with 
the Motion Picture Film Dept., Eastman 
Kodak Co., at any of the following ad- 
dresses: 343 State St., Rochester 4, N.Y.: 
342 Madison Ave., Suite 626, New York 17; 
130 E. Randolph Dr., Room 2006, Chicago 
30; 6706 Santa Monica Blvd., Hollywood 
38. 

The closed-circuit TV installation at 
Walter Reed Army Medical Center is the 
subject of an article reprinted by RCA and 
distributed with the August 1958 issue of 
the RCA Educational TV News as a special 
service to educators. The article, ‘“‘Walter 
Reed Army Medical Center Uses RCA 
Compatible Color Television for Medical 
* describes the installation which 
was completed late in 1956. 

Shortly after the installation was com- 
pleted, Society who 
attended the 1957 Spring Convention in 
Washington, D.C., had the opportunity of 
observing the system at work during a 
guided tour and demonstration arranged by 
officials in charge of the program. A 
session was devoted to papers presented by 
staff members of Walter Reed Hospital 
who discussed various aspects of the closed- 


Education 


members of the 


circuit program which was then opening 
up a whole new field in medical science 
Among the speakers who presented papers 
were Paul W. Schafer, M.D., Television 
Div., Walter Reed Army Medical Center; 
Julius Halsman, Medical Illustration Serv- 
ice, Armed Forces Institute of Pathology; 
Ralph W. Curtis, Walter Reed Army 
Medical Center; and George A. Baker, 
Television Div., Walter Reed Army 
Medical! Center. 

4 few highlights of the RCA article are 
quoted below: “The Walter Reed system 

. contains the first Medical Color TV 
Camera designed for ceiling mounting in 
operating and autopsy rooms. It also 
includes a specially designed color TV 
system of microscopy utilizing standard 
instruments.... For use in color TV 
microscopy there has been developed a 
television microscope assembly. This utilizes 
an RCA 3-V color camera. . . suspended 
in such fashion as to insure alignment with 
the optical system of the several micro- 
scopes employed .... The ultimate capac- 
ity of the (TV) Division is difficult to 
ascertain. However, it is expected that this 
point will be reached during fiscal year 
1958 and that it is approximately 150 to 
200 programs per month.... (An 
organization of this magnitude... rep- 
resents an implementation of the conviction 
that television is an effective and potent 
force in support of the training and 
education mission of the Army Medical 
Service. This conclusion was reached after 
substantial deliberation by several com- 
mittees of qualified experts representing all 
of the interested agencies. . . .”’ 


The University of Miami, Coral Gables, 
Fla., has issued its 11th Annual Report on 
Broadcasting and Film Activities to cover 
the 1957-58 fiscal vear. Twenty-four 
courses in Radio, TV and Film were 
taught during the first semester for a 
total of 59 credits, and 18 courses were 


taught the second semester for a total of 
52 credits. During the vear the University’s 
film services were expanded with more 
than a half-million feet of film printed. 
Ihe University is installing kinescope 
facilities, operated cooperatively with 
WTHS-TYV, which is nearing completion 


Darkroom Design and Construction (No. 
K-13), published by Eastman Kodak Co., 
is a 64-page book intended for use as a guide 
in making preliminary plans for a dark- 
room. Topics discussed include: the ex- 
pected work output, the number of people 
who will be working in the space; major 
pieces of equipment to be installed; avail- 
able space; and the physical flow of work 
through the area. A section of 29 layouts is 
presented as examples of typical situations 
that might be encountered by a photog- 
raphy department in planning its facili- 
ties. The booklet is pri ed at 50 cents and is 
available at Kodak dealers 


A Kodak booklet, /6mm Kodak Movi 
Films Data and Selection, provides data 
for proper selection of 16mm _ film for 
various uses. One section gives complete 
exposure information, including exposure 
compensation when using filters. A sug- 
gested light-source-and-filter combination 
table is included for use with Kodachrome 
films. The booklet is available without 
charge from Eastman Kodak Co., Sales 
Service Div., Rochester 4, N.Y 


section reports 


The Canadian Section entertained 55 
members and guests at its Apr. 15 meeting, 
which took place at Caldwell’s Queensway 
Studio, 1640 Queensway Ave., Toronto 
rhe first speaker was Glenn Robitaille, 
Chief Engineer of CFPL-TV, London, 
Ont., who spoke on ‘Film Telecasting 
from a Private Television Station Its 


Implications and Its Problems.’’ The sub- 


ject of film was discussed from the point of 


view of an independent TV film user as op- 
posed to a Canadian Broadcasting Corp 
network origination point. Also described 
were the great differences in density and 
contrast of films received for projection 
Mr. Robitaille commended the Lab Stand- 
ards Committee of the Canadian Section 
for its work, remarking that he felt that its 
efforts would soon be rewarded by a more 
uniform quality in films for television use 

During the second half of the meeting, 
Robert Franz of Film Graphics, Inc., New 
York, spoke on “Motion Picture Optical 
Effects.”* After discussing film opticals, Mr. 
Franz outlined what optical effects could be 
performed by the new branch of his com- 
pany, at their recently opened Toronto 
branch.—Ronald E. Ring 
Treasurer, Du Pont Co. of Canada, Ltd., 
Toronto, Ont., Can. 


Secretary- 


634 September 1958 Journal of the SMPTE Volume 67 


iE 


September 1958 Journal of the SMPTE Volume 67 633 


SOUNDCRAFT AURICON 
MAGNA-STRIPE ® FIL.IMAGNETIC 
RAW STOCK CAMERAS 


16 mm MAGNA-STRIPE Raw Stock is motion picture Professionals everywhere prefer Auricon FILMAG- 
film with pre-applied magnetic sound stripe... NETIC Sound-On-Film Recording Cameras for lip- 
perfect mate for Auricon FILMAGNETIC Sound-On- synchronized Talking Pictures and Music Qual- 
Film Recording Cameras. ity — using Soundcraft MAGNA-STRIPE Raw Stock. 


Mail convenient coupon or attach to your business — They go together to give you living sound! 


letterhead for free information on Soundcraft 


MAGNA-STRIPE Raw Stock and all Soundcraft mag- Mail coupon for free information on Auricon 
netic recording films. FILMAGNETIC Cameras. 

REEVES SOUNDCRAFT...-. AURICON DiV., BERNOT-BACH, INC. 
10E€ S2ndSt., New York 22,N.Y. 6900 Romaine St., Hollywood 38, Calif 
| [] Please send new FILMAGNETIC Cam- 
era Information. 

, I want to install FILMAGNETIC on my 
Auricon Model 
Name 
Street___ Firm 
Street 

City Zone State 
| City _Zone State =. | 

R32 
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Obituaries 


Emmett K. Carver 


Dr. Emmett K. Carver, prominent for 
many years in the affairs of the Society of 
Motion Picture and Television Engineers, 
died suddenly July 26, 1958. His active 
career covered four decades in the field of 
science, distinguished by university research, 
teaching, and _ industrial and 
development. 

Dr. Carver was a faithful attendant of 
SMPTE published 
papers in the Journa/, and took an active 
part in the affairs of the Society, particu- 


research 


conventions, several 


ards Committee from 1935 to 1953 and of 
the Film Dimensions Committee from 
1949 to 1957, serving as committee chair- 
man from 1949 to 1953. His contributions 
to both the philosophy and the engineering 
details of Society standards provided a 
leadership which spanned years of out- 
standing progress in the framing of stand- 
ards for the motion-picture industry. 

Dr. Carver was employed as a chemist 
at Kodak Research Laboratories in 1924. 
He organized the Kodak Park Manufactur- 
ing Experiments Division and was named 
its superintendent in 1928. In 1931, and 
1939, he visited the Kodak 
London, Paris and Berlin in 
with the film manufacturing 
departments. He was appointed Technical 
Assistant to the General Manager of 
Kodak Park in September of 1947. 

During World War II, Dr. Carver was 
in charge of two projects at Kodak Park 
under the National Defense Research 
Council. One was connected with fuels for 
flame throwers and incendiary bombs and 
the other with research for a substitute for 
the rubber face-pieces of civilian gas masks. 
He served at the time of his death on one 
of the subcommittees of the Chemical 
Corps Advisory Council. 

Born in Leando, Iowa, July 9, 1893, Dr. 
Carver received an A.B. degree in chem- 
istry from Harvard University in 1914 and 
a Ph.D. degree from the same university 
in 1917. Prior to his association with 
Kodak, he was an instructor in physical 


again in 
plants in 
connection 


chemistry at the University of Illinois. He 
National Research fellow at 


those having to do with enginecring 
He was a member of the Stand- 


larly 


standards was also a 
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Harvard University from 1919 to 1921 
where he did research on the adsorption of 
vapors on solids. 

A member of Sigma NXi, honorary 
scientific fraternity, Dr. Carver also held 
memberships in Alpha Chi Sigma, national 
chemical fraternity; Phi Lambda Upsilon, 
honorary chemical fraternity; the Ameri- 
can Chemical Society; American Asso- 
ciation for the Advancementof Science; and 
the Photographic Society of America which 
elected him an associate in 1949 and a 
fellow in 1950. He a fellow of the 
Society of Motion Picture and Television 
Engineers. 

During the years of Dr. Carver’s service 
to the Eastman Kodak Company, he 
contributed much to development and 
improvement of manufacturing operations. 
The experimental division which he 
organized and developed to a position of 
key importance in the Kodak Park Works 
involved a unique combination of engineer- 
ing, chemistry, physics and _ technical 
photographic activity. His and 
counsel were sought by all divisions of the 
company, providing a background which 
later enabled him to contribute valuable 
guidance as Technical Assistant to the 
General Manager of the Kodak Park 
plant. 

Hosts of friends will remember Dr. 
Carver as a faithful and true companion, 
interested in both the technical and human 
sides of all Always eager to 
understand the points of view of those who 
disagreed with satis- 
factions were in 


was 


advice 


activities 
him, his greatest 


discussing the various 


resenting the Oxberry “STANDARD” «3950. 


The Oxberry “‘Standard”’ is 
the only animation stand 
precision-engineered to pro- 
fessional standards . . . built 
to give you professional 
results .. . yet simple to op- 
erate and moderately priced! 


Among the innovations 
featured are N/S, E/W move- 
ments that have been cal- 
culated not only for the 
maximum requirements of 
animation cels, but also for 
special effects, rear projec- 
tion work, crawls, titles, blue- 
prints, still photography, and 
micro-filming! 


The Oxberry “Standard” is 
the result of the continuing 
efforts of Animation Equip- 
ment Corporation, the world’s 
foremost manufacturer of 
professional animation 
stands, to give you the finest 
in animation equipment. 


Write for free illustrated 
brochure. 


636 


EQUIPMENT & FEATURES 


STAND 
All steel weided construction. 
Two 258” ground columns. 
Bali bearing camera carriage. 
Electrically powered zoom, 
single speed. 
Zoom counter. 
Removable shadowboard. 
Underlighting. 
Top Lighting. 
3-point leveling system with 6 level- 
ing feet, 2 leveling gauges. 
COMPOUND 
N/S, E/W ball bearing movement. 


360 degree rotation ball 
bearing movement. 


Spring loaded Piaten. 
Two peg tracks. 


Four double counters with calibrated 
hand controls. 


Pantograph. 

Built-in cel table. 

Removable Center permitting rear 
Projection work from floor. 


All prices f.0.6. New Rochelle, New 
York. Extra charges for packing cases, 
shipping charges, insurance. Specifica- 
tions and prices subject to change 
without notice 


*ONLY EQUIPMENT NOT INCLUDED IS: 
Camera and Mount and Lenses 

Stop Motion Motor with 

Counter Bulbs 
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viewpoints of a question to develop its 
logical conclusions. This often provided a 
practical and amicable solution to a 
seemingly irresolvable situation. Emmett 
Carver believed in living life at its fullest 
whether at work or play. Many in the 
Society of Motion Picture and Television 


Engineers will cherish their associations 
Charles R. Fordyce. 


with him. 


Harry M. Warner 


Harry M. Warner, 76, died July 25, 
1958, at his home in Bel Air, Calif. One 
of the “greats” of the motion-picture 
world, | is career began in 1903 when, 
with his three brothers, Jack, Albert and 
the late Sam Warner, he acquired a 
motion-picture projector and opened a 99- 
seat theater in Newcastle, Pa. In 1923 he 
and his brothers founded Warner Bros. and 
for 33 vears he served as its President. He 
retired in 1956. One of the company’s 
most noteworthy achievements was the 
production in 1927 of the first “talkie,” 
The Jazz Singer, which marked the birth of 
the era of sound. Born in Poland in 1881, 
his family emigrated to the United States 
when he was six vears of age. The family 
settled in Baltimore, Md., and later moved 
to Youngstown, Ohio, where he opened a 
bicycle shop. Shortly thereafter he became 
interested in motion pictures and after 
opening the Newcastle theater, he exhibited 
The Great Train Robbery and others of the 
very early films. Shortly before his death 
he and his brothers were cited by the 
Motion Picture Pioneers for ‘‘vision and 
enterprise in bringing sound to the screen, 
for their boundless courage in blazing a 
new path in screen entertainment and 
public service and for their unswerving 
faith in motion pictures and in their indus- 
trv as a bulwark of the American way of 
life.” 


| 
| Membership Certificates (Active and Assoc- 
ciate members only). Attractive hand 
| engrossed certificates, suitable for framing for 
| display in offices or homes, may be obtained 

by writing to Society headquarters, at 55 

West 42nd St., New York 36, Price: $2.50. 


Smooth, steady CAMERA 
MOBILITY at a Low Price 


HOUSTON FEARLESS: 


PD-10° 


Here’s the solid support and steady, smooth-rolling action 
of a pedestal at the price of a tripod-dolly combination. 
The Houston Fearless PD-10 is designed for all monochrome 
TV cameras. Ideal for 16mm and 35mm motion picture 
cameras. Accommodates all standard heads. 


Rolls easily, quietly onlarge 
8” rubber, ball bearing H 
wheels which can be r 
locked in parallel for 
dolly shots or left free 

for extreme maneuverability. 
Telescoping legs can be 
extended for maximum 
stability or shortened for 
narrow passageways. 


Between takes, camera 
can be quickly, easily 
raised or lowered with 
hydraulic jack. Maximum 
height to top of column: 
60”. Minimum: 35”. 
Completely disassembles 
for easy transport. 
A precision-built, 
high quality unit : — 
in every respect. 

Send coupon for 

full details now. 


! 
' 


Head not included 


HOUSTON FEARLESS CORPORATION 
11813 W. Olympic Bivd., Los Angeles 64, Calif 
Please send catalog and prices on [] PD-10 Pedestal 


. 

. 

Other Pedestals Dollies Tripeds 

Heads [7 Remote Control Heads 

e (CIFilm Processors Porabolas 

e 

Naome__ 

Firm 

e 

e Address_ 

City __— Zone State 
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veviewed 


The Technique of Film Music 
By Roger Manvell and John Huntley. 


Published 1957) by Focal Press, London; 
in U.S.A. by Hastings House, Inc., 151 
FE. 50 St., New York 22. 300 pp. Illus., 
54 by 8} in. Price $9.00. 


This well-researched work is authored 
Roger Manvell, 
Director of the British Film Academy, and 
John Huntley, in collaboration with a 
special Committee set up by the Academy 


and compiled by Dr 


under the chairmanship of the eminent 
English composer William Alwyn who is 
also responsible for the introduction to 
the book 

Music always has been and, probably, 
always will be an integral factor in the 
production of the motion picture. 

his book strives to eliminate the mis- 
commonly exist 


understandings which 


between producer and composer a 


rather formidable task but it does much 
to clear the music-in-films atmosphere 
with a very rational approach to the 
solution of the problem. Possibly the lack 
of ulcer-inducing experience 
the authors from a more explicit presenta- 
tion of the problems of the producer but 
these seem to be taken for granted and 
emphasis is placed upon the composer and 
his (or her) place in the sun. The work is 
never a fixed format or pattern for either 
producer or composer neither is it a 
meeting of the minds. But the controversial 
factors that are ever present in the produc- 
tion of a motion picture, music-wise, are 
dealt with in a discerning if slightly biased 
manner — biased, that is, in favor of the 
English composer, naturally. 

Stripped of the usual confusing techni- 
calities in a work of this type, The Technique 
of Film Music is arranged, appropriately, 
in a logical continuity of five sequence 
chapters: (1) Music and the Silent Film: 
2) Music in the Early Sound Film; (3 
The Function of Music in the Sound 
Film; (4) The Music Director and the 
Sound Recordist; and (5) The Composer's 
View. The authors point out in substance, 
that: ... music, traditionally, was never 
a novelty in conjunction with films — its 
appreciation simply has varied. ... Com- 


prev ented 


position for films is definitely a branch of 


the art of music. . There are, broadly 
speaking, two main forms of film music 
‘realistic’ and “functional”... . 


music in films has become disciplined to a 


Today, 


great extent and is considered an essential 


part of the picture he film industry is 


candles. 


SLIDES FOR 
TELEVISION 


at long last realizing the need of closer 
integration between music and the other 
elements in motion-picture production. 

Sometimes the authors’ insistence on 
detailed explanation of all aspects of a 
point at issue takes us on long detours of 
quotation but for the filmatic student 
this can be an asset. This is particularly 
true when the subject dealt with is the 
documentary film. 

There is a veritable wealth of carefully 
researched and documented material in 
the Appendices which include a compre- 
hensive outline history of film music 


dating from 1895 through 1955 - A 
Selected List of Film Music Recordings — 
Film Music Criticism — and Select 
Bibliography. 


Even a casual perusal of this work 
should tend to discourage some producers 
from the indiscriminate use of unrelated 
*‘stock’’ music tracks in favor of possibly 
less but better original music directly 
related to the picture story. Hurried film 
makers in television, too, would do well to 
study this timely book. We believe there 
would be an upcurve in quality, originality 
and, importantly, treatment of music in 
this medium were some of its construc- 
tive suggestions applied to TV production. 

We wish authors Manvell and Huntley 
could have dealt at some length with the 
technical pitfalls of scoring music for the 
newer dimension recording and reproduc- 
tion systems — but evidently manuscript 
deadline prevented. 

Every serious student of films, and es- 
pecially music in films, as well as the studio 


SMPTE now has available 35mm and 16mm color television test 
films and slides designed for TV station use under specifications set 
up by the SMPTE Television Committee—representing the quality 
of color material obtainable from Technicolor and Eastman prints. 


(The picture-only films have two sections of five scenes each. All 
scenes illuminated for shooting with a lighting ratio of approxi- 
mately 2:1; i.e. key light was twice fill light, measured in foot 


OGray scale at start of first scene can be used in set-up or for 
adjusting single generating equipment so that the chrominance 
subcarrier vanishes with given set-up. 


(1) Slides include three samples of good picture quality, two ex- 


amples of high contrast picture material, and a black-and-white 
alignment and resolution chart. 


35mm Color TV Test Film—approx. 700 ft. 


16mm Color TV Test Film—approx. 280 ft 


Set of 6 2 X 2 in. Slides 


SOCIETY OF MOTION PICTURE 
AND TELEVISION ENGINEERS 


55 West 42nd Street, New York 36 


Tel: LOngacre 5-0172 
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“pros” will benefit by reading this worth- 
while work and it is axiomatic that no 
good library should be without a copy of it. 

The Technique of Film Music is informative. 
authentic and, often, entertaining reading 
— Solita Palmer and Emerson Yorke, Box 265, 
South Laguna, Calif 


Miss Palmer (Mrs. Emerson Yorke) is a 
member of ASCAP and co — r of original 
film music; Emerson me active in 
SMPTE, is now ar d-pende nt motion= 
picture and TV producer ir "Holl 


Television in Science and Industry 


By V. K. Zworykin, E. G. Ramberg and 
L. E. Flory. Published (1958) by John 
Wilev & Sons Inc., 440 Fourth Ave., New 


York 16. 300 pp. illus. 54 by 9-in. Price J 
10.00. BELL & HOWELL MODEL D BELL & HOWELL MODEL J 


television during the last decade has tended 


to hide the no less steady increase of the use 
of television in nonentertainment fields 
Books such as Television in Science ar —a 
Industry serve as a reminder, if 


more, that commercial and scientific ap- 


plications of television are important now * 
and will become commonplace in the 
future 

The re 


authors, apparently with enthu- 


siasm, have undertaken to record the growth FOR MOTION PICTURE PRINTERS 


of closed-circuit television to date and to 
Les PUNCH-TAPE CONTROL SYSTEM OR PROGRAMMING BOARD CONTROL SYSTEM 
have done this is revealed by the chapter 
headings: Closed-Circuit Television in 
Myth and History; Fields of Application 
of Closed-Circuit Television ; Closed-Circuit 
Television Apparatus; Achievements of 
Closed-Circuit Television: and Forecast. 
\s might be expected, the historical 
- material is slanted, where possible, to the , 
closed-circuit application of television. In- TAPE READER CONTROL’ 
terestingly enough, the authors have found MODEL TC210 
evidence in technical material, published 


AUTOMATIC CONTROL BOARD" 
MODEL LBIOA 


before the advent of sound broadcasting, 


that television had been considered only as 
an individual service — an extension of 
one’s eve to view otherwise inaccessible 
things. This concept, of course, is continued 
into closed-circuit television. 

Ihe chapter on Achievements of Closed- 


Circuit Television presents the fruits of DIAL-MATIC 
c elevision presents the fruits of a MODEL BW! 


thorough search of the literature. This re- 


viewer would be surprised to learn that a 
single reported application had been over- 
looked. This makes interesting reading as WV 
application upon application is disclosed 
The chapter on Apparatus is not up to EASILY INSTALLED 
the standards established in the remainder 
of the book. Figures 3.23 and 3.26 unfor- PRECISION ENGINEERED 
tunately do not represent working circuits 
due to what seems to have been less than SHUTTER ACTUATES FROM ANY 
careful preparation. The authors have not EXISTING CUING SYSTEM 
distinguished between the simplified wave- 
form sometimes called “industrial syne” 
and the standard RETMA synchronizing BLADE RESPONSE TIME: ~— 
and blanking waveforms. Consequently 


they have listed equipment improperly as WRITE FOR LITERATURE, PRICES AND FILM cur SAMPLES TO: 


using RETMA standards whenever 525 


lines, 2:1 interlace, and 60 fields/sec are . : ie 
employed. 
Taken as a whole, this book should be | : ; ), 


of interest to the executive searching for an 


answer to the question: “What is closed- é : f - rse y Chicago 39, Mlinois 
circuit television and how it be of ‘ : 

use to me?”—IW. 7. Wintringham, Bell Phone: BErkshire 7 6200 
Telephone Laboratories, te Hill, N.J. | VISIT US AT THE SMPTE CONVENTION, Booth No. 12 
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= 
REPEATABILITY! 
DEPENDABILITY! 
| 
Ihe spectacular growth of broadcast iene i nU 
— 


N M I Bjerke, one A. si v. So. Calif. Mail: 1429 W. 
m 105 St os Angeles 47. (S) 
cw € rs Black, irwin M., Cameraman & Film Techn., 
RCA Service Co. Mail: 102 Orange Ave., Long 
ons Beach, Calif. (A) é 
The next Directory for Members is planned for April 1960. The following members have been _ Blease, George I., Manager, Mark Armistead Inc. 
added to the Society's rolls since the April 1958 Directory. Also listed are those regretfully Photo, 
reported as deceased since the Directory. The designations of grades are the same as those national Harvester Co. Mail: 1303 W. Eddy St., 
used in the Directory. An up-to-date list of the Sustaining Members appears on the outside — “gle A) a a ee 
back cover of each month’s Journal. Bohn Music Systems Co. Mail: 789 West End 
Ave., New York 25. (M) 
Fellow ‘F) Active (M Associate (A) Student (S) Boomer, William F., Brooks Inst. Photo. Mail: 
122*/2 W. Michel "Torena St., Santa Barbara, 
Calif. (S) 
Dessased Bossone, Dennis J., Cameraman, United Press 
Emmett K. Carver (F William J. Hughes (A) Pierre M. G. Toulon (M) seevietene, News. Mail: 25 Rambling La., 
George J. Gercke A John P. Herman (M) Eugene F. Westfall (A Bender, Masel Film Prod., Musician, Brad- 
Mules A. Goldrick (A Jack P. Thompson (M ley Film & Recording Studios. Mail: 804 16 
Ave., S., Madison, Tenn. (M) 
Brannan, Edward F. + Mot.-Pic. Lab. Techn., 
Abel, —w R., Univ. Penn. Mail: 3730 C Her Barranco, Angel A., Tech. Dir. CMBF, Cadena Motion Picture Lab., Inc., 1672 Union Ave., 
bert Ave., aken, ] 5 Nacional, S. A., Calle ll4 43 y Memphis, Tenn. (M) 
Marianao, Habana, Cuba. (M) Brennan, Leonard L., Company Dir. & Tech 
Ma l } Barton, Morris C., Chief Eng. KSLA-TV, Shreve- Advisor, Regal Pty. Ltd. & Tudor Theatres 
Allen, Jona - anford Un Bi School port Television Co., Box 92, Shreveport, La. (A) Pty Ltd. Mail 147 Albany St., Gosford, 
Mail Aliso y, nl ari d Bava, Antonio M., General Mgr., Laboratorios N.S.W., Australia. (A) 
Allen. Trevor E., Salesman. ne & Baker Ltd Alex S. A., Calle Dragones 22%), Buenos Aires, Brown, Hiram zo ee Recordist, DeLuxe 
Ma 485 Mar Grove Rd., Toronto 18, Ont, Argentina. (A Labs a 107 106 St., Ozone Park 17, 


4 Bayly, Ben deF., Pres., Bayly Engineering Ltd., N. ¥ 

Anderson, Charles E., Eng., Ampex Ce rp. Mail unt St., Ajax, Ont., Can. (M) Bunin, ian Independent Special FX Mot.-Pic 

C3 San C; Cal \ + Dir. Engineering Devel., Producer, 256 W. 55 St., New York. (A) 
Anaunsiato, Anthony, Film Techn., Movielab Mail: 3520 Crystal Court, Miami 45, Burrell, Harry F., Free-Lance First Cameraman, 

lar re $133 Vesper Ave. Sherman Oaks, Calif. (M) 
Beavis, ny c., Cameraman, General Motors sag Charles N., Asst Prof., Education Div., 
Aticinson, H. Grant, Jr.. Radio & TV Supvr. Ph shic, 4065 W. Milwaukee, Detroit. (A .. A. State Col. Mail: 5231 Monte Bonito Dr., 
; ivertising, Inc., Board of Trade Behrendt, «» Mot.-Pi -chn. Mail = Angeles 41. (A) 
R ig Rm. 2142, Chicag A 319 Eighth 
Benjamin, 
Back, Howard K., _ Mer Mot.-Pic. & TV Activi- Solar Cine Prod. Mail: 10847 S. Hermosa an . Cameron, William C., Techn., KH]J-TV. Mail: 
rysle t ail: 121 W dighland Chicago 43. (M 3216 Maryann St., La Crescenta, Calif. (A) 

P Mict Benner, William L., Asst. TV Film Editor, Campbell, nd E., Free-Lance Optical Lens Eng., 

Bacoa, William Ww. hoto., l isney KETC. Mail: 1300 Monroe St., St. Louis 6, E. C ado, Glendale, Calit. (M) 
Iberta, Mo. (A) Cardeze, William S., Design Draftsman, Westrex 
Berman, Martin, Film Gal lity Control, TV Pro Ce ~ ‘ration, 6601 Romaine St., Hollywood 38 

E ams of America ail: 355 Norman Dr., 
amsey, N. J. (A) odin. Robert W., Free-Lance Medical Photo. & 
Ballinger, we. P.. Traffic . Screen Gems, 5 William A., Film Techn. Negative , inemat graphy, 1 1082 Park Ave., New York 28. 
I Ang el (A) Deve oper, pueee Mail: 17456 Hamlin St., Van M) 

Barisich , AA, tT. TV vi perator, ABC- Nuys, Calif Carmina, Sergio, Consulente Tecnico e Dirig- 
Je T Inc. Mail: 1890 Page St . San Francisco Bigbee, Lynn, Film Editor, Motion Picture Lab- ente d’Arienda, Viale Argonne 1, Milano, Italy. 


er 
5 


sset, 


oratories. Inc., 1672 Union Ave., Memphis, (M) 
Michael W., Sales Eng... Canadiar ar- Tenn. (M) Pablo E., Tech Asst., Kodak Colom- 
ni Co., 6035 Cote de Liesse, Mon 1, Que., ae hg yg State Univ. Agric. & Tech. Inst biana Ltd., Carrera 13 218-66, Bogota, S. A. 
Can. (M 92-60 246 St., Bellerose 26, N. Y. (S) (M 
Case, Gerard R., Free-Lance Commercial Artist, 
Animator, 124 Willoughby Ave., 
yoklyn 5, N. Y. (A) 
Cassy, Syd, Independent Producer, TV Educa- 


> nal Films, 917 S. Tremaine, Los Angeles 19 


td., 37/41 Mortimer St., 
(M) 

Char owske. Mot.-Pic Processing 
ae n., A.M.T.C TI—322, Point Mugu, 
( if. ( 

Pay Arthur R., Mot.-Pic. Prod., Chetwynd 
Films Ltd., 21 Gr enville Ont., 
Can. (M) 

J., Film Editor, Ross Gafney. 

1am St., Fort Lee, N. J. (A) 
Production Megr., Film Arts 


>) 


-imhurst, Pewaukee, Wis 


Challinor, Asthar, Sales Mer., Taylor, 
Ta & Hobson, | 


26 94 


Clauer, Calvin K., El ectronics Eng., IBM Re- 
search Lab. Mail 343 Tenaya Dr., San Jose 
2s, Cc alif. (A) 
Condon, Russel T., Stagehand, NBC, CBS, ABC 
a ail ry 3; Laurel Grove Ave., Studio City, 


COOKE SPEED PANCHRO 18mm WIDEST WIDE-ANGLE FOR ARRI 16 Centos, ‘Wittiam Make-up Artist, NBC-TV 
Coe. 5 Bruce H., lependent Animated Mot.- 


Newest of the fine Series || Cooke lenses Widest and newest lens for the 16mm 10 Ha. St. Mad . Ww 
arvey » Madison 45, Is 


for 35mm Arri cameras, Wide (18mm); Arri is this 5.7mm, f1.8 lens with 113 (M 
Fast (f1.7) and Handsome, it is exclusive degree coverage. Fast. sharp, it has in- Cote, Jean M., U n Calif. L.A. Mail: 315 Gayle 
at Birns & Sawyer in the West credible coverage. Exclusive at Birns & Av os An geles. (S) 
$495 Sawyer in the West $ 50 Couloumbis, Pei F., Chi ief Chemist & wg od 
tro Ung., yt Cor : 
Cat. No. 1310 Cat. No. 1330 499 ug me orp ai 
Countryman, Thomas C., M: i Producer, 
Th Countryman Film N 


RENT OR BUY - WE SUPPLY 


American Embassy. Mail ostal 
: Rio de Janeiro, Br: il M) 
Mail: 6115 Ri Ave., Baltimore 6, Md 
Sound-muffling barney reduces camera (M) 

Cullen, John G., Chief KRM. A-TV, Denver 
noise 65 Constructed of kapok, lead Public Schools. M: 7 S. Meade St. 
foil, flannel and foam rubber covered “2 Denver 19, Colo (A) 
with heavy duty green duck, barney cov- : Cuthbertson, Frank W., Public Relations Officer, 
ers camera, 480-ft. magazine and either National Film Board. Mail: 3504 Harvard, 
wild or sync motor. Made in Hollywood Montreal, Que., Can. (A} 
to Birns & Sawyer specifications. Pic- d 
tures show front and back views Dahlin, Ellis K., Chief Eng. of Tech. Facilities, 


50 * a = lev ision. Mail: 4347 N. Hermitage Ave., 
cat.No.1450 *99 
| Davis, Chittora G., Univ. So. Calif. Mail: 1610 


Glenoaks, Glendale 1, Calif. (S) 


Davis, Leslie E., Mot.-Pic. Lab. Techn., Alpha 
Cine Laboratory, 430 Eighth Ave., N., Seattle 
‘ | 99, Wash. (A) 


| Davis, Roderick E., Electronics Eng., University 
8910 Santa Monica Blvd, Los Angeles 46 - OLeander 5-6970 
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NEW PRODUCTS FOR YOU FROM DINNSD & SAWICN 
> 
ij” 
ge P g., 
(pr©. 
640 


NEW HIGH SPEED The NEW MODEL "300" PETERSON OPTICAL 


REDUCTION PRINTER has been designed to produce 
the finest quality of prints possible. 


The complete printer unit has been mounted on a 


new type of pedestal bed for absolute steadiness. 


The printer is driven by a flat belt from the motor. 


MODEL 16-C-100 


Torque motors are provided on each film take-up 


SINGLE HEAD flange. 
16MM CONTINUOUS CONTACT 
PICTURE & SOUND PRINTER NEW 


MODEL “300” 


OPTICAL PICTURE REDUCTION 
PRINTER 


The NEW PETERSON 16MM CONTINUOUS CON- 
TACT PRINTER has been designed to produce 
quality print at a new printing speed of 144 feet , ah 3 ; 


per minute. 


A new type of aperture and film printing gate has 


been designed. 


A precision contact roller is used rather than a 


shoe. 


A new type of film support is used to carry the film 
edge of the sound side over a rolling drum, whereby 
perfect contact is obtained between the negative 


and positive print. 


This printer is available with either a Semi-Auto- 
matic Light Control, or with a Fully Automatic Light Write today for further description and prices. 


Control. 


MOTION PICTURE PRINTING EQUIPMENT co. 
__ Mfrs. of Optical and Continuous Printers and ge ae 


8107 (NORTH RIDGEWAY AVENUE ¢ SKOKIE. ILLINO 
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retersoN 
| 
2060 
| 


Professional 
Services 


COLORTRAN CONVERTER 


LIGHTING EQUIPMENT 


The most illumination for the least investment 


CROSS COUNTRY RENTAL SYSTEM 
ELIMINATES COSTLY SHIPPING 


write for catalog 


TURAL LIGHTING CORP. 
612 W. Elk, Glendale 4, Calif. 


NA 


APPRAISALS OF 
FILM PRODUCTION EQUIP. 


Cameras, Lenses, Lights, Recorders, Cutting 
Rooms, Laboratories, Printers, Processors, etc. 
32 years background, gilt-edged references, 
assure acceplance by banks, Small Business 
Administration. Confidential, fees reasonable. 
Appraisers, Room 610, 147 W. 42nd St.. New 
York 36. Phone: PLaza 7-512]. 


PHOTOGRAPHIC 
INSTRUMENTATION 
Specializing in 


HIGH-SPEED 


Motion-Picture Photography 


Photographic Cites Com 
100 Rock Hi 


Phone: 


BERTIL I. CARLSON 
Photoproducts Co. 


Consultants, designers. builders 
in PHOTO INSTRUMENTATION 


Color Processors e Cameras e@ Projectors 
Box 60, Fort Lee, N./. 


PROFESSIONAL 
Cameras, Sound Recording, 


MOTION PICTURE 
PRODUCTION EQUIPMENT 


Editing, 


Laboratory and Affiliated Equip. 
Consulting Services by Qualified Engineers 
Domestic and Foreign 
REEVES EQUIPMENT CORP. 
10 E. S2nd St., 
Cable 


CRITERION 
FILM LABORATORIES, INC. 


Complete laboratory facilities for 16 
& 35mm black-and-white and color 


33 West 60th St., New York 23, N. Y. 
Phone: COlumbus 5-2180 


SUPPLIERS 
PHOTOGRAPHIC CHEMICALS 


Consultants in Photographic Chemistry 


L. B. Russell Chemicals, Inc. 


ity 6, New York 


ELLIS W. D’ARCY & ASSOCIATES 
Consulting and Devel t Eng 
Xenon-Arc Applications 


Motion-Picture Projection 
Magnetic Recording and Reproduction 


Box 1103, Ogden Dunes, Gary, Ind. 
Phone: Twin Oaks 5-4201 


Clrcle 5-4830 


USE A SPECIALIST! 
We in color 


masters 
(2) Release prints 

Contract rates available 
CUSTOM FILM LAB 

1780 Broadway, N.Y. 19, N.Y. 


EAGLE FILM 
LABORATORY, INC. 
(Established 1951) 

A 16MM SPECIALIST LABORATORY 


341 E. Ohio St., Chicago 11, Ill. 
Whitehall 4-2295 


WILLIAM B. SNOW 


Consulting Engineer 


STUDIO ACOUSTICS 


NOISE CONTROL 
1011 Georgina Avenue 


Santa Monica, California 


EXbrook 4-8345 


FISCHER PHOTOGRAPHIC 
LABORATORY, INC. 
EUclid 6-6603 
6555 North Ave., Oak Park, Ill. 


tically every need for p 

recording and editing motion picture » films. 
Domestic and Foreign 

S$.0.S. CINEMA SUPPLY CORP. 


Dept. TE, 602 W.52St., N.Y.C.-Cable:SOSOUND 
Western Branch: 6331 Holly'd Blvd., Holly’d,Cal. 


FILM PRODUCTION EQUIP. 


The world’s largest source of supply for prac- 


16mm, 35mm, 70mm 
Motion Picture Cameras 


High Speed Cameras 
Special Cameras 
Lenses 

Lights 


Processing Equipment 
Editing Equipment 


GORDON ENTERPRISES 


5362 N. Cahuenga, North Hollywood, Calif. 


ALL 16mm PRODUCERS SERVICES 


Equip. Technical Crews 


X 70 Sound Stage 


16mm LABORATORY FACILITIES 
Exclusive TRIAD 
Additive Color Print Process, Plus B &4 W 


Color Control 


SOUTHWEST FILM CENTER 


3024 Ft. Worth Ave., Dallas 11, Texas 


MITCHELL CAMERAS 
Studio — Industry— Science — Research 
16mm—35mm—65mm and Accessories 
For Demonstrations Visit Our Showroom 
and Offices 
For Technical Information and Brochures Write 


MITCHELL CAMERA OF NEW YORK, INC. 
521 Fifth Ave., New York 17, N. Y. Oxtord 7-0227 


ROCKY MOUNT 


AIN HEADQUARTERS 


For 16mm Film Services 


B&W and Anscochrome Processing 


Printing—Recording—Editing 
Production—Rental—Sales 


All types of film in stock 
Write for Price List 
WESTERN CINE SERVICE, INC. 
114 E. 8th Ave., Denver 3, Colo. TAbor 5-2812 


De A lo, Charles, Timer & Photo Cons., 
Movielab. Mail: 285 Lincoln Blvd., Emerson, 
N 


(A) 

DeBolt, ‘Richard M., Cinetechn., Columbia Pic- 
tures Corp. Mail: 6236 Jumilla Ave., Woodland 
Hills, Calif. (A) 

Dellutri, Angelo J., Free-Lance Asst. Movie 
{auenemnam, $700 S. Monitor Ave., Chicago 38 
(M) 

Detra, John A., Film Lab. Cons., National Broad- 
casting Co. Mail: 978 Ocean Front, Santa 
Monica, Calif. (A) 

Diambra, Henry M., President, Entron, Inc 
Mail: 11020 Oakwood St., Silver Spring, Md 
(M) 

Dian, Leonard S., Free.) , 147 Ander 
son Ave., Fairview, J 

DiNola, Natale J., Moe Pic. , = Inspector, 
2 ae Mail: 8 Maple St., Little Ferry, J 


Djaksa, Gusti Editor, Government Film 
Service, P.F.N., Bidartjina, 125/127, Djakarta, 
Indonesia (A) 

Doino, Vito, Asst. Film Editor, Louis DeRoch- 
mont. Mail: 235 Wadsworth Ave., New York 


(A 
Donigi, Coomine Film Expeditor, Du Art Film 
ail: 248 Swinton Ave., New York 065 
{ 
Producer Audio-Visual Films, 28 
ga Dr., Pittsburg, Calif. (A 
Drake, William A., Unit Mgr., Mot.-Pic. Div., 
{ f Photo., Ghio State University, Colum 
Hugh J.. Jr., Projectionist, General 
s rt graphic Mail: 3284 Humber, Tren 
t Mi ich. ( A) 
Duggal, Baldev, City Col. N.Y. Mail: 214 E. 18 


New York 3. (S) 


alist 


Edeker, Darrel W., lowa State Coilege. Mail 
3331 Kimball House, Friley Hall, Ames, lowa 


Enright, Lyle T., Sales Eng., Animation aoe 
a Corp. Mail: 29 Pratt St., New Rochell 


N M 

Erickson, _Albert K., Business Repr., [ATSE 
Local 72 Mail: 308 S. Poinsettia Pl., Los 
Angeles 3%. (A 

Erickson, ag H., TV Projectionist, WDAY 
Inc. Mail 4 2 Third Me ad, Minn 


(A) 
Erikson, Grant R., Bob Jones Univ. Mail 
Roxbury Ave., Natick, Mass. (S 


Farkas, Akos, Free-Lance Dir. Photo., & Alder- 
shot La., Manhasset, N. Y. (A) 

Fernandez, J.. Chief Chemist, Labora- 
torios Alex S. A. Mail: Jorge Newbery 3815, 
Buenos Aires, Argentina. (A 

Ferrell, Mallory i. Univ. Miami. Mail: 128 
Pinewood Rd., Virgin ia Beach, Va. (S) 


Fichman, Floyd B., Film Editor, CBS Sateriete on 


Mail: 20108 Pacific Coast Highway, Mali 
Calif. (A 

Finnegan, Frank H., Designer, 5649 Katherine 
Ave., Van Nuys, Calif. (A) 

Fisher, Edmond L., Photo., University of Miami 
Marine Laboratory, 1 Rickenbacker Cswy., 
Miami 49, Fla. (A) 

Fisher, Robert s.. Film Producer, 8036 Ferry Rd., 
Grosse Lle, Mich (M) 

Fleischman, Ross J., Animation Cameraman, 
Canadian Broadcasti ng Corp Mail: 28 Lucerne 
Court, Scarborough, Ont., Can. (A) 

Fletschner, Carlos A.. AV & Mot.-Pic. Adviser, 
te ae ter, USOM to Paraguay. Edif. Par 

; Asuncion, Para uay, S. A. (A 

Fluck, Louis, Brooks Inst. Phot: “Mail R.D. 4, 

Marion, Ill. (S) 


| Fogarty, Jack V., Film Techn., Pathe Lab 
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Mail: 11670 Sunset Blwd., Los Angeles 49. (A 
Foster, Dudley E., Vice-Pres., Hazeltine Re- 
sear ch Inc., 3320 W. Burbank Blvd., Burbank, 
Calif. (M) 
estes Irving, C City Col. N. Y. Mail: 87-19 2s 
Ho lliswood 23, N. Y. (S) 

oy Sewall W., Independent Mot.-Pic. Prod., 
Box 2362, San Diego 12, Calif. (A) 

Fox, Stanley H., Film Director, Canadian Broad- 
casting Corp "Mail 278 W. Fourth St., North 
Vancouver, B. C., Can. (A) 

Franklin, M. Al, Business Agent, IATSE pacet 
728. Mail: 6127 Romaine, Hollywood 38. (A 

Freese, Don E., Iowa State Col. Mail: 441 Pun 
mel Court., Ames, Iowa. (S) 


Galbraith, Gary F., Photo., Video Films. Mail: 
921 Ouellette, Windsor, Ont., Can. (A) 

Galbreath, James R., Chief Eng., Applied Mag- 
netics Corp. Mail: 137 Santa Rosa Ave., Santa 
Barbara, Calif. (A) 

Gans, Irvin, Vice-Pres., Exec. Producer, South- 
west Film Laboratory. Mail: 6663 Yosemite 
La., Dallas, Tex. (M) 

Garatti, Arthur J., Chief Cameraman-Photo., 
Aetna Life Insurance Co., 151 Farmington 
Ave., Hartford, Conn. (M) 

Gee, Albert E., TV Film Unit Administrator, 
Canadian Broadcasting Corp Mail: 2751 W. 16 
Ave., Vancouver 8, B. C., Can. (A) 

Giesler, Arthur E.,. Eng., Hughes Aircraft Co 
Mail: 6418 W. 86 Place, Los Angeles 45. (A) 
Gillson, Denis R., Dir. = National Film 
Board of Canada, Box 6100, Montreal 3, Que., 

Can. (M) 

Glazer, Lee, Projectionist, Studio Projectionist 
Local 165. Mail: 7542 W. Norton Ave., Los 

Angeles 46. (A) 


= 


EPP EE PEPE 


DOMESTIC 
DEALERS 


NEW YORK 

Camera Equipment 
Co 

Camera Mart Inc. 
Comprehensive 
Service Corp 
Fiorman & Babb 
Nationa! Theatre 


oupply 


WASHINGTON, D.C. 
Fuller & c'Albert 
inc 

TEXAS—Austin 
Bradshaw & 
Harman 
CALIFORNIA— 
Hollywood 

S. 0. S. Cin 


Los Angeles 
Birns & Sawyer 
Comprehensive 
Service Corp 
Redwood City 
Mark Larwood Co. 
WYOMING—Laramie 
The Taxidermist 
ILLINOIS—Chicago 
Television Equ 
ment Co 
Cuincy 

Gates Radio Co. 


NO. CAROLINA— 
Charlotte 
Carolina Film 
Service Inc. 
PENNSYLVANIA— 
Philadelphia 

Foto Mart Inc. 
MASSACHUSETTS— 
Boston 

Smith's Photo- 
graphic Store 


FOREIGN 
DEALERS 


CANADA— Montreal, 
Quebec 

Kirshner’s Camera 
Supplies 


Vancouver, B. C. 
Viewsound Supplies 


HAWAIi—Honolulu 
The Audio Center, 


Ltd. 
L. Hobron Smith 


JAPAN—Tokyo 
Electronic & Indus- 
trial Enterprises 
Inc 


FRANCE—Paris 
Brockliss-Simplex 


SWITZERLAND— 
Geneve 
CinegramSociete 
Anonyme 


GERMANY— 
Wiesbaden 

U. F. A. Handels- 
geselischaft M.B.H 
PERU—Limz 
Pacific 'nterna- 
tional Distributors 


MEXICO, D. F. 
Deksa S.A 


if's not 
magic... 


nin 
= 


PRESTO 


featuring 


it’s a “miracle 


SPLIGER™ 


the worlds only 


BUTT-WELD 
METHOD 


4 
4 


ESIVES 
A natural for @ NO ADDED saaie 
magnetic track, | @ NO THICKNESS 
negative, film strip, @ NO mone 
E 
color, black and white. o noe ING 
Any type film spliced | ° INDISPENSABED 
permanently. MONEY 


All in seconds 


Sample splice and brochure 


upon request 


ORP. 


Long Island City 1, N. Y. 


CHILE—Santiago 
Emeico Chilena 
FINLAND—Helsinki 
Terton Oy 
VENEZUELA— 


Caracas 
Micron C. A. 


PRESTOSEAL MFG. C 


3727 33rd St., 


September 1952 
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Gieason, Paul G., Design Eng., Moviola Mig. Co 
Mail: 140384/3 Victory Biva., Van Nuys, Calit. 


(A 
Gleaves, Vernon L., Sales & Tech. Repr., Wat- 
ir Mail: 2358 E. o8 St., Cnicago, Lil. (A) 
David, Free-Lance Studio Electrician, 
t \ 


cag 
Gomez, Francisco, ech ir., Laboratorios Cine 
Mexico, 


Supvr., Ohio 
Columbus, 


State 


Gorsuch, Harold D., TV 
Uni Ohio 


ersity, 2480 Sta 
A 
Graham, Edward N., 
Educational TV St 
Georgi 
| 
8 N. Be len, 
Grever, Jerome = Er 
America, ldg i 3, Camden, 
Gross, Altneé D., Techn., Master Motion 
Picture ( Mail ; lymouth Rd Malden 
48, Mass 
Gryska, Mark A., WKTV-TV 
Guckenburg, Walter Eng., 


Guidone, John 


Techn., Samuel 
Will 


Hallberg, Bertil 


Hambas, Nicolas, . Greek Prox 
fai Aeginis St., Athens, 


Theta, Managing Dir. G. K. Theatre 
Ltd., 123, Sule Pagoda Road, Rangoon, 


B rma M 
Hansen, John L., Mot.-Pic. Phot 
Life Insurance Co., 1 Madison 


ductivity 
Greece. 


Han, 


, Metropolitan 


New York 
4 


Haraldsted, S. K., Univ. So. Calif. Mail: 4138-A 
Perlita Ave., Los Angeles 39. (S) 

Harding, Vernon C., Asst. Eng., Ampex Corpora- 
tion, 934 Charter, Kedwood City, Calit 

Harris, Jack, Independent Mot.-Pic 
Photo. Equipment Mtg., 315 Ranelagh Rd., 
Burlingame, Calif. (A) 

Harris, Richard A., Apprentice Film Editor, ZIV 
Television Programs, inc., 7324 Santa Monica 

lwd., Hollywood 46. (A) 

Hauser, Hans, Photo., Propical Films, 
Hillsboro Rd., West Palm Beach, Fi: 

Hazan, Jack J. l a 
Glenrock Ave., L Angel 4. (S) 

Heide, John H., Editor, International 
Harvester Co 12319 S. Sangamon St., 
Chicago 43 

ag 


ak Co., 


Eastman 
Findlay, 


Service Megr., 
Main Cross St., 
Ohi (A 
Henderson, Harry, Electronics Eng., Projection- 
ist, Metropolitan Theatres Mail $317 Irving- 
Pl., Los Angeles 42. { 
Herber, Carl J., Univ. So Calif 
rkeley Ave., Pasadena, Calif 
Roger L., Draftsman, 
Thornburgh Ave., 


(A 
Hibbard, Earl R., Electronics Eng., 
Cc ‘rporation, 934 Charter St., edwood 
Calif. (M) 
Hime, E., 
ment Cx ail 
Nashville 3, Tenn 
Hoeflich, Albert F., 
Market St., Reddin 
Francis J., 
rod ve., Fort 
c an (A) 
Holtz, Raymond, TV Transmitter Supvr., KPIX 
Westinghouse. Mail: 1054 Meadowsweet Dr., 
alee. Calif. (A) 
David R., Mech 
dynamics Corp. Mail 
Alt na, Calif. (M 
Hoppes. Oliver E., Tech 
Anil ine . Film Corp., 


Ye 

Hoskins, Ray W., Production Megr., 
ero, 2821 Broadway, Santa Monica, 

Houwink, Frederick S., General Mer., 
Star Broadcasting Co., 4461 Connecticut 
N.W., Washington, D. C. (M) 

Howe, Charles M., Div a. Film Prod. & 
Cinetron, Forney Industries. Mail: R.D. 1, 
Box 250, 21 Lakeview Dr., Ft. Collins, Colo. 
(A) 


Westrex Corp. 
Torrance, Calif 


Ampex 
City, 


Amuse- 
Station, 


Crescent 
Arcade 


Projectionist, 


TV Consulting Eng., 424 S 
g. Calif. (A) 

Film Producer, 6 
Garry, Winnipeg, 


River- 
Manit., 


Corte 
Hooker, Eng., Consolidated 
Ele 


2470 Morseay Rd., 


Sales Repr., General 
§ Lexington Ave., New 


Douglas Air- 
Calit 


Evening 
Ave., 


FFFECTS 


TEL-Animastand... 


Specially Designed for Motion Picture Producers, 
Animators, Special Effects Laboratories, TV Stations, 
Art Depts., Etc. 


2 movabl 


e, CO 


ANIMATION AND SPECIAL 


CAMERA STAND 


counterbalanced ver- 


iage photographs the art work. Will accept 
ri l or 35mm camera (Acme 


llustrated). 


ments associated with high-priced 


orated. Accuracy 


is assur 


se regi stration of art work. Rugged 


y. Write for b 


Visit 
BOOTH 
+9 
AT SMPTE 
CONVENTION 


Western Branch: 


Basic unit ONLY $2995 


rochure 


TEL-Animastand with 
TEL-Anima sliding cell 
board, rotated at 45° 


§.0.8. CINEMA SUPPLY CORP. 


Dept. T, 602 WEST 52nd ST., NEW YORK 19, N. Y.—Phone: 
6331 Holly'd Blvd., Holly'd 28, Calif 


Phone Ly 


Howell, James J., Vice-Pres., Visual Education 
Company, inc., J114 Fightn Ave., >., Nasnville, 
Tenn. (M) 

Hudson, Wilbur E., Chief Eng., WAVE, 
E. Broadway, Louisville, Ky. (A) 

Huil, Roilie M., Tech. Photo., Acrojet-General 
Corp. Mail: wo N. Atlantic Blvd., Alhambra, 


Inc., 


Film 
lowa. 


Hytone 
Moines, 


Sound Techn., 
Studio 3, 102 Keo, Ves 


-aboratorios 
Sao Paulo, 


Tech. Dir., l 
Maw, We 


Ille’s, Joseph, Mot.-Pic 
Policrom, Rua i3 de 
Brazil. (A) 

Immekus, Walter E., Cameraman, 
Productions. Mail: 3739 N. 57 St., 
Wis. (M) 

Inamoto, Eiji, Chief of Inspecting Dept., TV 
Mig. Div., Asahi Denki Kogyo Co., Ltd., 84, 
Yukigaya-cho, Uota-ku, Tokyo, Japan. (A) 

Izso, John J., City Co. N. Y. Mail: 220 E. & 
St., New York 28. (S) 


Film Arts 
Milwaukee, 


Mot.-Pic. Titles, 


Jesu, Attilio, 
Hong Kong, 


A. Jesu Studio, 
China. (A) 


Superimposing 
Box 5428, Kowloon, 


Sogn, Sales, Hollywood Film Co., 
Ww 3 St., New York. (A) 
Siem Phil, Scene Coordinator, TV Spots, 

1037 N. Cole Ave., Hollywood. (A 
Kelley, F. J., Owner, Adcratt 
Agency, 531 S. Water St., Corpus Christi, 


(A) 
Kent, Arthur R., 
rvices. Mail: 


Inc., 


Advertising 
Tex 
Sound Techn., Westrex Sound 
1000 North Curson, Hollywood 


am V., Manager, RCA Victor 
207 St., Queens Village 2, 


(A) 
Kettleman, Effin 


Kinasih, Harry, Sound Eng., Gouvernment Film 
Service, 125 Bidara Tjina, Djakarta, Indonesia 


(A) 
= Richard I., N.Y. Univ 270 Convent 
Ave., Apt. 8E, "New York 31 
Kirkpatrick, Robert G., Camerman, Editor, Video 
F 13301 ‘Kenw vod, Oak Park 37, 


Mail 


J., Film Techn., Consolidated Film 

Mai 308 Jones Rd., Fort Lee, J 
(A) 

Klein, Ronald S., Mot.-Pic 
Inc., 1415 W Diversey, Chicago. (A) 

Klinger, Walter A., Equipment Mig 
Mc Altster, Inc., 11824 Oxnard St., 
wood. (/ 

cps fen C., Brooks Inst. Photo. Mail: 312 
W. Yanonali St., Santa Barbara, Calif. (S) 

Kocherov, Sam H., Brooks Inst. Photo. Mail 
1002 W. 8 Terrace, Kansas City, Mo. (S) 

Koegler, Fred C., Camera Techn., Mitchell 
Camera Corp. Mail: 2040 Ivar Ave., Hollywood 
28. (A) 

Kosower, Herbert, 
W. San Vicente Blvd 


Ind 
Prod., Cinefonics, 


& Sales, 
N. Holly- 


Calif. Mail: 5421 
. Los Angeles 19. (S 
Krausse, Charlies C., Jr., Visual Information 
Specialist, Army Chemical Center. Mail: Box 
89 A, R.D. 3, Bel Air, Md. (A) 
Krepela, Richard R., Film Dir., 
Mail: Box 7331, Atlanta 9, Ga. (A) 
Krug, Max J., Business Repr., Office Employees 
International Union, 7266 Sunset Blvd., Holly- 
wood 46. (A) 
Kulka, 
Genesee 
Kurtz, Milton. 
ley, Inc., 973 
Calif. (M) 


Univ. So 
WAGA-TV 


Univ. So. Calif. Mail: 455 N 
Los Angeles 36. (S) 
, Sales Eng., Beckman & Whit- 


San Carlos Ave., San Carlos, 


Lahman, Glenn H., Eng, Westinghouse Broad- 
casting, WJZ-TV. Mail: 34 Brightside Ave., 
Pikesville 8, Md. (A) 

Lanahan, Raymond, TV Works! hop 
Lakeside Dr., Wantagh, N. Y ) 

Landau, Howard B., Permafilm 
California, Inc., 6446 Santa Monica Blvd., 
Angeles 38. (A) 

Lane, Homer R., Cameraman, USAF. Mail: 721 
Monroe St., N. E., Albuquerque, N. M. (A) 
Lavin, Herbert P., Tech. Specialist, General 
Electric Co. Mail: 102 Over ook Dr., R.D. 4, 

Baldwinsville, N. Y. Q 
Mot.-Pic. Prod., 
Mail: 230 


Mail: 1415 


Lehmann, Matt, Free- Lance 
1300 Forest Ave., Palo Alto, Calif. (A) 
LeJeune, William R., Univ. Miami. 
Viscaya, Coral Gabies, Fla. (S) 
Lew, Mervyn, Univ. So. Calif. Mail: 
Los Angeles 11. (S) 
Lincoln, Alfred J., Audio Supvr., ZIV-TV. Mail: 
4433 Tujunga Ave., N. Hollywood. (M) 
Milton Vice Pres., Lipsner-Smith 
Mail: 100 Van Winkle Dr., Falls Church, 


A) 
Howard H., Film KABC.-TV, 
American Broadcasting Co. Mail: 8315 Clinton 
St., Apt. 3, Los Angeles 48. (M) 
Lombardo, Gino A., Broadcast Techn., Metro- 
gotten Educational TV Assoc. Mail: MR11 
Bridge St., Somerville, N. J. (A) 

Loria, Mike, Sound Recording Techn.. U-S. 
Naval Photographic Center. Mail: 7405 Bu- 
chanan St., ge Hills, 
Loring, Lioyd W «+ Asst. Sales Mer., Presto Re- 
cordin a tA) Mail: 5120 Scenic Dr., South 

Bend, Ind 


630 25 St 


Dir., 
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Goldner, Jim C., Ca i \. Ma 4214 
Goltz, Sidney t P Prod 
r Cutter, Moviecla Film 
69 St.. Woodside 77, N. Y 
Gunst, Dennis W., Inventor, 19 W. le? St, 
New ¥ k M 
Hadland, John, Dir. Photo Instrumentation, John 
3. Sound Samuel Gold- 
n Dr., Los 
| 
| 
= ne a 
camera, micrometer and railroad roundhouse. Op- 
tical effects such as pans, angles, zooms and quick os yet 
closeups are accomplished by simply raising or a" 
' lowering the camera—every variation for trick 
photography may now be easily produced with the i 
S.0.S. TEL-Animastand. er 
A camera fitted to 4 
tical carr 
even the 
with stop moti t 
6... 
All basic move —_ 2 
stands are ir 
thre igh preci 
construction maintains stabilit} ~ 
| 
644 


ARRIFLEX SERVES TWA 


TRANS WORLD AIRLINES 


writes MR. J. G. ARMSTRONG, SUPERVISOR VISUAL AIDS, 


Flight Training Center, Trans World Airlines, Kanses City, Mo: 


" ..1 have used the Arriflex before, and found it to be exactly what 
I needed to produce the movies which we use in training our pilots. 
Our pictures are taken with the Arriflex mounted so as to shoot out 
first officer's forward windshield panel. Due to the fact 
tha kpit has practically no room overhead, the Arriflex 
4s mounted ups down and is operated running in reverse. A Film- 
orama anamorphic lens 4s mounted ahead of an Arriflex 28mm lens. 


t the Arriflex's registration pin eliminates any 
result from the gravity sensitivity of the 

This is important since the 
o varying ecially at the low 


otographing instrumen to airports..." 


Ready for action John Armstron wpervisor Visue 
von J g Superviso 

ids, is shown in typical ‘'s tin posit : nt co 

A is sh i ype hooting SITIO he 


pilot 
lot's seat of the TWA route survey plane. (TWA Phot 
° 


Only the Arriflex 16 has the features which make 


transport, r ilmi 
this camera so valuable to TWA: Light weight and 


last but not least, mirror-reflex shutter (not a beam 
, in film splitter) for thro 
ugh-the-lens focusin iewi 
g and viewing. 


The Arrifle 
257 Fourth Ave., New York 10 a 
N.Y. 


out and mail coupon for detailed information. Oo 


would like free literature: 
rriflex 16 Arriflex 35 


emonstration without obligation of course 


SOLE U. S. DISTRIBUTOR 


L.ING PHOTO CORP. 


257 Fourth Avenve, New York 10. NY 7303 Melrose 
Avenue, Los Angeles 46, Col 
In Conoda: Gevaert (Conodo! Lid., 345 Adelaide St, West, Toronto 


lease Pion 


4 
We have found tha 
aifficulties whic 
camera's moving © 
camera is subjec 
levels we use for Pp ; 
4 
_ 
S 
<—N | 
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Lutes, Claude R., Manager, Salco Corporation, 
Ltd. Mail: 671 Lakeshore Rd., Apt. 19, Toronto 
14, Ont., Cam. (M) 


MacCrone, Charles S., 
Angeles 40. (A) 

Mace, William C., Jr.. Mot.-Pic. Photc 
Electr Co. Mail: M8 Benham, 
Was! A 

Machris, Maurice ry Retired, 550 S. Flower St., 
Los Angeles 1 

MacKenzie, Kenneth, Senior 

Ra l 


1890 Blucheights Dr., Los 


, General 
Richland, 


y dustries, | 22 St., 
Toront int., Can M 
Madden, ‘Frank "Mot.-Pic. Film Editor, MPO 
s, In Mail 185 Crary Ave., Apt. 4F, 
nt non, N. (A 
Walter A., Mot.-Pic. Lab 
USAF. Mail 31 Cartwright, N. Hollywe 
(A 
Maeda, om, Administrator of Movie Theater, 
i. Saida Machi, Ikeda City, Osaka, Japan. 
Manonken, Thomas E., Jr., Photo., Convair-Astro 
Box 5382, Del Mar, Calif A) 
Majid, “A. Kazi, Techn., Dir., Film Centre Ltd., 
my, Madras 6, India A 
Mamo, Anthony P., neraman, Editor, Edward 
i. Mail 74 Cartier St M treal, 
Q M 
Mangum, Buford A., Mer. Product Information, 
G Co., Bldg. 5, Room &, CSP, 
M 
Mean, Haveld B, La Supvr., Pacific Title & 
Art St s ail: 10818 Stagg St., Sur Valley, 
Mann, Ted. G., Eng., National Broadcast- 
Hollyw iz. (M 


Manning, Robert. wsreel Photo... WSM, 
Seventh Ave., N., Nashville, Tenn 


\ 
Sayre TV Studio Eng., University 


+ igan, 310 Maynard St., Ann Arbor, 
Matthews, Richard J., Shipping, Universal 
Tern il & Steve ring Corp., 24 State St., 
Room 7 New York 4. (A 


Mattson, Arthur IV Workshop. Mail 
W St., Ne rk 19. (S 
Mauzey, Peter rin Electrical Engi- 
pertng mbia Univ. Mail: 400 W ? 
Ne rk 2 (A) 
Mavrides, Willism A., TV Program Dir., Fisk 
_" Mail: 1623 Phillips St., Nashville, Tenn. 


2 Modern Infinite Preset Systems 
Preset Consoles 
Load Programming Systems 


Magnetic Amplifier Dimmers. For a particular Lighting Control System to 
suit your particular requirements consult LUMITRON, the first name in 
Stage and TV lighting control design 
If you haven't as yet received your copy of the new 
LUMITRON Catalog, please write 


LUMITRO 


2-scene, S-scene and 10-scene 


standard and cold Patch Panels 


Division of METROPOLITAN ELECTRIC MFG. CO. 
2250 Steinway Street Long island City 5, N.Y. AS 63200 


McCarthy, Andrew F., Cameraman, Dir., U. S. 
Army Ordnance Test Activity. Mail: 1401 
Tweltth Dr., Yuma, Ariz. (A) 

McCroskey, Donald C., TV Broadcast Eng., 
American Broadcasting Co. Mail: 924 Dela- 
ware Rd., Burbank, Calif. (A) 

McDonald, William Jr., Theatrical TV Light- 
ing Dir., Army Pict. Center, TV Dept. Mail: 
20 Dwight St., Jersey City 5, N. J. (A) 

james T., Film Dir., Encyclopaedia 

ca ims 827 S. Seminary Ave., 


a 


P ar Ri a 

McGuire, Schiey yd Chief Photo., Editorial 
Sect., ( S. Naval Ph otographic Center, Ana- 
costia, Wa ngton 25, D. C. (A) 

McIntosh, C., Chief » KNME-TV. 
Mail: 1630 Grand Ave., } » Apt. 8 Albuquer- 
que, N M M) 


oy Hazle, Lab. Techn., E.D.L. Co. Mail: 
*olk St., Gary, Ind. (A) 

Labs. Mail: 558 let St., New 


MeKinay, Douglas, Supvr. Mot.-Pic., The Mar- 
tin pany, Box 5837, Orlando, FI 
Menta, Ashwani K., Rochester In 
rie St., Brocky N . 
‘Henry C., Sound Techn., 
Video Films. Mail: 17160 Barlo »w Ave., Detroit 


a. (A) 
Tech. Mail: 


5, Mich. (2 
James L., Eng., KING 
KGW King Bre oadcasting Co., 320 
(M 


x 
\ "Se a ttle, ) 

Miller, Richara M., Free 1ce Asst. Mot.-Pic. 
1. Mail: 1 Vincent Rd., Bronxville, 


Moody, Fra L., S. Naval Photographic 
enter, Naval ation, Anacostia, Wash- 
3, D Cc. 
Moore, Douglas T., Univ. Calif. I 
I Angeles 24. (S) 
Mopsikot, Harry E., Registered Optician, Opti- 
cal rvi Inc Mail (08 Vermont St., Brook- 


A. Mail: Box 


A 
E., Dir. Audio Visual Div., 
Univ Tex. nch. Mail: Box 20068, 
Houston Tex 
‘Sgt. 
M Hollomar 


Wittiam SAF, 478-A 
AFB, N (A) 
Mulpodiharijo, Gatot 
F 1 


n Dir., Gov 
) 1000 Bukit- 
Indonesia. (A) 
Government Film 
Ditrro 32, Dja- 


luri—Tand 
Muntorohadi, 
Services. \ 


karta, Indonesia. (A) 


. Architectural Systems 
space-saving, money-saving 


Myers, Charlies n., Univ. So. Calif. Mail: 141 
Wales Road, N. E., Massillon, Ohio. (S) 


Nagy, Abdelmunion V., Prod. Spec. Co-chief 
Film Dept., L.A.J.S. Mail: S% Dr. O. Caramanli, 
10 Sciaria Sidi Hamuda, Tripoli, Libya. (A) 

Nakamura, Toshio, Sound Mixer & aardine 
Eng., Nikkatsu Motion Picture Studio, Shimo- 
funda-cho, Chofu City, Tokyo. (A) 

Nichols, Robert G., Mfr. Mot.-Pic. Equipment, 
7512 Santa Monica Blvd., Hollywood. (M) 

Nicholson, Elwood J., Free-Lance First Camera- 
Th 6232 Santa Monica Blvd., Hollywood 3. 


Michelsen, Martin C., Chemical Mixer Movielab 
Sa my Mail: 1 Booream Ave., Jersey City, 


wives! Willard, Photo Eng., Broadview Research 
Corp., 1127 Chula Vista, Burlingame, Calif. (A) 

Nikolich, Paul, Film Asst., Canadian Broadcast- 
ing Corp. Mail 62 Harvard Ave., Toronto 3, 
Ont., Can. (A) 

Ninkeula, Firmansjah, Music Mixer & e- 
Recording, Central Film Lab. Mail: Djl. 
Serang 2, Djakarta I11/1, Indonesia. 

Nissen, Robert J., Chief Eng., KQED TV, 525 
Fourth St., San Francisco. (A 

Nold, Werner, Realisateur, Service Cine-Photo- 
graphie. Mail: 2 Ave St. Denis, Quebec, Que., 


Can. (A) 


O’Berry, Sid, Cinematog., Film Editor, Bradley 
Studios. Mail: 943 Inverness Ave., Nashville 
4, Ten n (M) 

— Leon P., TV Wor 

i Ave., 4 


ote, ‘Richard 


shop. Mail: 113 S$. 
Ss) 


S. Swall Dr Ss 

Henry Calif. Ma l 
l Danbury ad a, Calif. (S 

Michael M., Pic. Dept., 
General Motor t il 818 Cedar 


Hill, Royal Oak, 
Ornitz, Arthur J., 
W 11 St.. New 
Orzali, Leopoldo M., ief Sound 


torios Alex 


Photo., 


Aires, Argentina. (A 
Otto, J. Lowell, T\ Supvr . WDSU Broadcasting 
Corp. 520 Royal St., New Orleans, La. (A 


Palmer, Charles A., Writer-Producer, Parthenon 
Pictures, 2625 Temple St., Los Angeles 26. (M 

Palmer, William T., Asst. Prod t t 
ictures, 2025 Temple St., 
Panaccione, Thomas E., Filn 
t Mail: S60 Obeck 


1 Analyst, 
Romneya Dr., Anah 


(M 
Paradis, Art, Quality Cont: 
1etics, ai 2147 


( 
Paul, ‘jon s, Free-Lance Writer, Prod., Dir., 
J Me Films, 2617 Lynn St., Bakersfield, Calit 


Peckham, Business Repr., Painters 
Local 79064 Santa Monica Blvd., 


Pelvin, Donald M., Reduction Printer Operator, 
Shelly Films Ltd. 106 Berestord Ave., Sosant > 
Ont., Can. (A) 

Perry, Steven M., TV Production & Film Expedi- 
ter, Filmcrest Productions, 851 Melrose Ave., 
Los Angeles. (A) 

Persichetti, Riccardo, Eng., S.P.A. Fono Roma, 
Via Maria Adelaide 7, Roma, Italy. (M) 

Person, Karl A., TV Adviser, Owner Ake Person 
& Co., Marg aretavagen 7 74, Enskede, Stockholm, 
Sweden. (A) 

Petit, Joseph G., Project Eng . Kin Tel, Kearny 
Villa Rd., San Diego, Calif. (A) 

Phillips, Fred B., Business Repr.. I[ATSE Local 
706. 4329 Gentry Ave., Studio City, Calif. (A) 

Pierce, Charles E., Drexel Inst. Tech. Mail: 75 
Harding Ave., Oak! yn 6, N. J. (S) 

Plasencia, Richard Z., —_ Miami. 18901 N. W 
3% Ave., Miami, Fla. (s 

Pomeroy, David C., Techn., Telesound Film Re- 
cordings, Ltd., 1825 Capilano Rd., North Van 
couver, B. C., Can. (A) 

Posner, Seymour, Asst. Prod., Film Editor, Victor 

ayfetz Productions. Mail: 1212 Ocean Ave., 
Brooklyn 30, N. Y. (A) 

Priego, Enrique R., + Mer., Laboratori« 
Cinematograficos. Mail: Heriberto Frias 1145, 
Mexico, D.F., Mex. (M) 

Psaltopoulos, Nicholas L., Physics Teacher, Min 
istry of Education. Mail 5 Arrianou St., 
Saloniki, Greece. (A) 

Purcell, Louis H., Dist. Sales Megr., General 
Aniline & Film Corp. Mail: 3995 Sunswept Dr., 
Los Angeles. (A) 


Ralke, William C., Pres., Ralke Company, Inc., 
829 S. Flower St., Los Angeles 17. (M) 

Raphael, Harvey D., Sales Mgr., Guffanti Film 
Lab. Mail: 168-01 12 Ave., Whitestone, N. Y. 
(M) 

Reed, Richard C., Film Editor, Edward H. 
Hawkins Prods. Mail: 1310 S. Grape St., Den- 
ver 22, Colo. (A) 

Reid, Charles D., Physicist, Eastman Kodak Co. 
Mail: 106 Commonwealth Rd., Rochester 18, 
N. (M) 

Reilly, Edward C., Univ. So. Calif. Mail: 1042 
Second St., Manhattan Beach, Calif. (S) 

Rekert, Reginald S., Chief Purchasing Agent, 
National ilm Board of Canada, Montreal, 
Que., Can. (A) 
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When you make commercial films, 
the budget is sacred. It isn’t like the old days 
in Hollywood when a big name director 
could go a couple of million over his budget— 

Beli & Howell ‘ 

Continuous Film Printer and get away with it. Today if you exceed 

your budget, it very likely will come out of 


Prints either sound or 
your own pocket. So do what other smart 


picture by contact. 


Suction-cooled producers, directors, cameramen and sound 
lamphouse; removable engineers do. Consult CECO. Our experts 
filter holders; 300 watt have the know-how about equipment 
projection type lamp. and money-saving techniques. We carry 


Other B & H Models , . 
the world’s largest assortment of professional 
and accessories available. ‘ 


$4,600.00 cameras, lenses, tripods, recording, editing, 
lighting, laboratory and processing equipment, 
etc. There is never any charge at CECO 

for consultation. Come by for help with 
any problem, large or small. 


Other Printers 
from $167.50 


CECO Stop Motion Motor for Cine Special 


110 volt AC operation; 42 second exposure. 
Has forward, reverse, on-off switches; frame 
counter; power cable. Attaches easily to cam- 
era without special tools. $450.00 


Moviola Film 
Editing Machine 
“Series 20" 


Designed so that short 
pieces can be used 
without putting film 
on reels. Rear 
projection screen. 
Reversed by 
hand-operation 
switches. Other 
models and Rewinders, 


Weinberg-Watson Modified Version 


2 Bowlds Animation Disc Synchronizers, and of Kodak Analyst tok 
and Peg Bar Sound Readers 
available. Gives flicker-free projection at speeds from 6 
Animation Disc features Model UD20S to 20 frames per second. Single frame opera- 
oversize contoured glass; (Illustrated) $1,925.00 tion forward and reverse without damaging 


film. Quick transition from continuous to 
single frame. $795.00 


convenient rotation; positive 
lock; full vision sliding 
scale; and clear, opal, or 
frosted glass. Peg Bar has 
precision pegs so that 
cels slip on and off easily. 
Has countersunk holes and 
flush screws for easy 
attaching. 

Animation Disc $47.50 

Peg Bar 6.50 


Other Film Editing 
Viewers from $49.50 


ADDITIONAL PRODUCTS Camera Equipment Company offers the world’s 
largest and most comprehensive line of professional cameras, accessories, lighting and 
editing equipment. The quality product isn't made that we don't carry. See our splicers, 
— exposure meters — projectors —- screens —- marking pencils and pens — editors 
gloves — editing machines, racks, barrels, and tables —- stop watches, . 


FRANK C. ZUCKER 


(+ AMERA EQuipment ©..INc. 


Dept. JS, 315 West 43rd St., New York 36, N.Y. JUdson 6-1420 


SALES SERVICE RENTALS 


“Gg When you can't budge from the Budget...see CECO! Em 
=. 
2) > Al 
‘ re 4 
if 
| 


for an old friend 


SPECTRA’ 


PROFESSIONAL 
EXPOSURE METER 


| 


_hand 
calibrated | « 
for precise 
accuracy 
SLIDES 
GRID DISK 


Popular for over a decade, the 
original model A has been 
greatly improved and is now 
available under the trade name 
“Spectra Professional” 
‘ It is especially designed for use 
in the motion picture, TV and 
professional photography where 
instant direct reading and great 
accuracy is a prime requirement. 
The ultra sensitive SPECTRA 
professional exposure meter 
comes complete with disk, grid, 
12 film- sen slides and carrying 
case . $97.50 


Write for 
descriptive literature 
and complete specifications 


PHOTO RESEARCH 
CORP. 
837 NORTH CAHUENGA BLVD. 
HOLLYWOOD 38, 
CALIFORNIA 


Renaud, Roland L., TV Eng. Univ. Detroit 
Mail: 2140 Harvard » Beskley, Mich. (M) 

Rice, Walter D., | ab. Mgr., Chicago Film Labo- 
ratory, Inc., 1322 Belmont Ave., Chicago. (M) 

Richards, John V., Chief Electrician, Stanley 
Warner Cinerama. Mail: 25 Chittenden Ave, 
New York 33. (M 

Rick, Kenneth K., Dir., Ruthrauff & Ryan, Ltd 
Mail: 22 Grosvenor Court Mansions, Marble- 
arch, London, W.2, Eng. (A) 

Ridings, Carole G., Univ. Miami. Mail: 1419 
Bayview, Fort Lauderdale, Fia. (S) 

Riley, John H., Mot.-Pic. Prod., IBM. Mail: 
Church Hill Rd., R.D. 3, Carmel, N. Y. (A) 
Robbins, LeRoy s., Free-Lance Sound Mixer, 
Loo kout Mountain Ave., Los 

ngeles 46 
Robertson, Dougias, Univ. So. Calif. Mail: 
6539 De Longpre Ave., Hollywood 28. (S) 
Rootness, Walter L., Film & Equip. Exchange 
Dir., UL. S. Army Sig Corp. Mail: 2370 Fil- 
bert St., Apt. 2s, San Francisco 23 (A) 
Rupaik, Edward, Camera Shop Owner 1367 
a Rd., T.M.R., Montreal, Que., Can. (A) 
Russell, Frank J. Free-Lance Mot.-Pic. Camera 
m 8301/2 N. McCadden 
il if 
Ryder, “Richard ~ Univ. Miami. Mail: 7510 
S.W. 57 Court, S. Miami 43, Fla. (S) 
Salem, Mohamed, Fi Asst., American Broad 
casting Co. Mail: 1417 Veterane, Los Angeles 


A 
Samuels, Ci 


ty € N. Y. Mail: 655 Burke 
Ave., Bre ¢ 
Sandercock, “Bruce, Univ. So. Calif. Mail: 
102, Holly 
Dr., Littlet on, Cole 
Saunders, Bernard G., Professor f Physics, 
University of Indonesia, Bosscha Laboratory, 
Bandung, Indonesia. (A 
Schmidt, P., f Eng WDAF-TV, 
ans 8, Me M 
Schaall, Sidney, M t ic ner iel “alr 
Lat il: 2174 Davidson Ave., New York. (A 
Martin A., Prod. Dept., DeLuxe 
E. Tenth St., Brookly 
Schoessler, Don H., Supvr. Kodacolor Printing 
astman dak ail 1400 Richardson 


Alt a 
Murray, Po 
Zi 


elevisi 
Monica Blvd 

Sheridan, Donald” 

4 Wetherly ae rl ills, 

sienna, Eugene, TV We re Mail 
Ave., Le N (S) 

ooo, Jerry J. Mot.-Pic. Film Editor. MPO 
Pr i Inc Mail: 3601 Kings Highway, 
Br 4, N. Y. (A) 

Siegel, “Sidney I., Mot.-Pic. Photo., 14260 Vernon, 
Oak Park, Mich (M) 

Siegler, Alvin J. TV Eng. in Charge of Tech 
Operati . Columbia Broadcasting System 
Mail > ‘Br wer Ave., Franklin Square, L. 1., 
N. ¥ 

a Joseph, Dist. Field Engr., Ampex Corp 

1: 4334 Mammoth Ave., Sherman Oaks, 


if 
eh Boris B., Owner, Bradley Cameras 
Repair porvien, 1126 Market St., San Fran- 


Canadian Broadcast- 
Halifax, N. S., 


Dir., 
Bell Rd., 


Simonsen, Jack, Tech 
ing Corporation, 70 
Car (M) 

Slater, Al, Sales Repr., 
48 St., New York 

smith, iation Lak L.. 


Ampex Corporation, 345 
{ A) 

Scientific Ph tography Group, 
Calif. Mail: 28 Merced 


Producer, Peliculas 
Ave., Sur 118, #2910, 


Smith, 


Cc andiani de Mexico, 


Colonia Ixtlacihuatl, Mexico 13, D. F., Mex 
(A) 

Smith, Executive, Smith-Dieterich 
Corp. Mail: Terrace Ave., Camden 5, N. J 
(A) 

Smith, Thomas D., Research Mer., Photo Prod 
du Pont de Nemours & Co., Parlin, 

Snelson, x S., Univ. Calif. L. A. Mail: 7584 
Mc nell Ave., Los Angeles 45. (S) 

Soderblom, Gustav A., Independent Research 
Lab ccs 8049 Lawndale Ave., Skokie, 
Il 

Smee Ralph E., Univ. So. Calif. Mail: Box 
24583, Los Angeles 24. (S 

Stearns, Donald R., Lab. Techn., General Film 

abs. Mail: 4140 Lincoln Ave., Culver City, 
Calif. (A) 

Stevens, Jackson A., Photo Specialist, Convair 
Astronautics Mail: 430 Midway St., La Jolla, 
Calif. (A 

Stewart, Leighton R., U. S. Navy Air Missile 
est enter. Mail: 3650 Santa Clara Ave., 
Oxnard, Calif. (A) 

Stokes, Charles L., Mot.-Pic. Sound Recordist, 
ae Corp. of America Mail: 3847 Prospect 

Ave., Culver City, Calif. (A) 

Stotts, Ralph L Country Club Dr., Laurel, 
Miss. (A) 

Straube, William G., Photo. Eng., Berndt-Bach, 


2780 La Castana Dr., Hollywood 46 


Are Carbon Field Repr., Na- 


Mail: 


(A) 
Strother, W. T., 


ne 


tional Carbon Co. Mail: 211 Pam Rd., Indian- 
apolis 20, Ind. (A) 

Stroud, Charles H., Electronics Eng., Douglas 
Aircraft. Mail: 29918 Morningside Dr., ee 
mosa Beach, Calif. (M) 

Suchitbharabitya, Lt. Suchin, Cameraman, Cha- 
94 Dinsor Rd., Bangkok, 

aitland ( 


Sullivan, ~~ J Chief Supvr., Mutual Steve- 


dorir rg Ce : 22 Belvedere St., San Fran- 
cisco i 

Sullivan, Robert E., Free-Lance Cinematogra- 
pher, 23035 Collins St., Woodland Hills, Calif. 
(A) 


Sum, Tang, Office Asst., Manners 
Ltd. Mail: 121 Castle Peak Rd., 3 Fi., 
loon, Hong Kong. (A) 


Albert, ree Lance Phot 


w York 
Tait, Donald, \ ZIV Te 


Engineering 
Kow- 
236 W. 44 St., 


fideo Supvr., levision Pro- 


gr: ame, me , 7324 Santa Monica Bivd., Holly- 
wood. ( 

Tait, Donald Roy, President, Nurg TV & Film 
Productions, Inc., 301 Colman Bldg., Seattle 4, 
Was! CM) 

Tasher, John R., Univ. Calif. L. A. Mail: 10803 
Overland Ave.. Culver City, Calif. (S) 

Thomas, Clifford C., Prod., Dir., Writer, Thomas 
at ductions. Mail 828 Clematis Dr., Nash- 

ille, Tenn. (M) 
Thomasson, J. M., Audio Eng., WSM-TV. Mail: 
109 Clover wood. Dr., Nashville 14, Tenn. (M) 
Thompson, Cinematographer, Trans-Photo 
at Bx Ruic M. (A) 
Tharman, Herbert A. rod., Parthenon 
*ictures, 2625 Tem Angeles. 
Carl A., Bis TV, 4801 
Freeway, Fort Wort! 

Viktor, Tec! e} ( of 

America. Mail: 9% Eckford St., Brooklyn 22 
(A 

Trachinger, Robert, eering, 
American Br Deloz 
Ave., Los 

Treise, John C., g. Co 
Mai 17 A 

Updegraff, Mervin J., Supvr. Animation & Spe- 
cial Effects, Telefilm, Inc. Mail: 17040 Otsego 
St., Encino, Calif. (A 

Urban, Raymond +» Sales, W. J. German, Inc 


o40 N ulaski Rd., Chicago 4 


Vincent, John G., Univ. Calif. L. A. Mail: 234 
La Mesa Dr., Santa Monica, , Calif. (S 


Walker, Sidney W., Ro-Nan Plastic & Mig. Cx 
Mail: 642 Winnetka, Canoga Park, Calit. (A) 
Waltz, 5. Asst. Di ir Research, E. du 
) 1444 Nemours Bldg., 


Walusek, Photo., Portland Cement 
\ k 


la habbona Dr., Par rest, Ill 
Weatherby, t 
Board of 


Assoc. 
National 


de Liesse Rd., 


Montreal, , Can 
Weglarski, A. Worksh« 
t ackson Hei ights 69, N (S) 


S 


C., Dir. Film Dept The Bible 
A., Inc., 1416 166 St., Gardena, 
Wentworth, Roy L., Dir., Hiag & Patterson, Inc 


167 


Beaveriand, 
Weston, William 
upplier, 1107 

Willard, Own er, 
Inc., 6108 S Artesian. 
Williams, David J., Phot 


ail: 1 28-B South 


Detroit 19. (A 
pe 


RCA Service 
Patrick AFB, 


ara 

Ch ic ago xs 
» Chemist, 


A 

Williamson, Warren P., Mgr. TV_ Broad 
casting. WK casting Corp., 3930 Sun 
set Blvd... ‘ Ohio. (A) 

Winkler, Ernest P., Film Inspectio ym Supvr., 
National Broadcasting Co. 462 E. 186 St.. New 
York 58 (A) 

Winters, Peer, Illuminating En General Elec 
tric Co. Nela Park, Clevel and 13 (A) 

Wolfe, Maurice G., Univ. So Calif Mail: 14405 

cast Mansa Dr., La Mirada, Calif. (S) 

Wurstlin, Karl, Photochemist, Kodak A. G, 
Libanonstrasse 64B, Stuttgart, Germany (M) 

Wylie, Robert T., Mot.-Pic. Cameraman, General 
Motors Photographic, 5646 Cambourne Rd., Gar- 
den City, Mich. (A) 

Yentes, Stanley L.. Sales Service Mer. Cali- 
fornia National Productions, Inc., 663 Fifth 
Ave., New York 22. (A) 

Youmans, Troy y* Mot.-Pic. Cameraman, 
WAGA-TV Mail 949 Dalney St., N.W 
Atlanta 13, Ga. (A) 


Young, Richard L., Government Films Officer, 72 
Fourth Ave: Subryanville, ECD, Georgetown, 
British Guiana, S. A. (A) 

Youso, Richard R., Tech. Sales Repr., Wollensak 
ouate al Co., 850 Hudson Ave., Rochester, N. Y. 


4 Robert C., Free-Lance Photo-technical ad- 


viser, 260 Elk Ave., New Rochelle, N. ¥ ™) 
Zagol, J. J., Theatre Sales & Service Repr., 
Dominion Sound Equipments, Ltd., Mail: 771 
McMillan Ave., Winnipeg, Manit. Can. (A) 
Zenziper, Marvin, Univ. So. Calif. Mail: 525 N 
‘lores. Los Angeles. (S) 

Zwirn, Willy, Univ. Calif. L. A. Mail: 1200 S. 
Citrus Ave., Lus Angeles 19. (S) 
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YOU AUTUMN BUY NOW! 


And Save’um Heap Wampum! ! 


}}} Limited Quantities, Act Fast, Wire or Phone: PLAZA 7-6977!! 


35mm CAMERAS 


Arrifiex 35mm refiex camera, model 
ll, 3 lenses, 2-400’ mags, motor, 
cable, case, battery, charger, ex- 

Eyemo Q camera, turret, critical focus, 
pos. finder, 2", 4°, 6” lenses, 2- 
400’ mags, 2 cases, very fine condi- 

Eyemo Q camera, turret, critical focus 
pos. finder, 1" 2” £2.8, 4° 
£2.9 lenses, 2-400" mags, 2 cases, 

Eyemo Q camera, turret, critical focus, 
pos. finder, 1° 2” £2.8, 4° 
*2.9, 6° 4.5 lenses, filter slot, 2- 
mags, 2 cases, exceptionally 

Eyemo Q camera, turret, critical focus, 

on special base w/110 
volt AC motor for special slow 
speed filming, industrial or research 
applications, special.............. 

Eyemo 71K camera, 2” lens, handle 
strap, case, excellent.............. 

Eyemo 71K camera, 2” lens, handle, 
strap, case, Zoom Viewfinder, very 

Eyemo Zoom Viewfinder, lens fields 
from 25mm to 10°, brand new, 
w/camera door attached, fits any 


Eyemo camera, no_ installation. 
Value over $350.00. Specially 
ke 


Pathe 35mm camera, 2-400' mags, 
2” lens, finder, dissolving shutter, 
continuous or single frame hand 
crank operation, good for titles or 
copy work, special. .............. 


16mm CAMERAS 


. A. Mauner type 05 Pro camera, 1- 
400° mag, finder, sunshade, 12v. 
motor, sync motor, case, like new 
condition, reducedto............. 
Blimp for Maurer camera, lightweight, 
follow focus, excellent............ 
Arrifiex 16mm refiex camera, late 
model, 3 lenses, battery, charger, 
case, 2-400 mags, torque motor, 
like new condition...............-. 
Auricon Super-1200 sound camera, 
dissolving shutter, 3-1200 mags, 
turret, sync moter, avto-parallax 
finder, model S area galvo with 
matching amplifier and accessories, 
tripod, cases, value over $7,100. 
Cine Voice sound camera, turret, VA 
galvo, amplifier, sound accessories, 
Cine Voice sound camera, VA galvo, 
amplifier, all sound accessories, 
w/Pan Cinor 20-60mm room lens. 


$1,795.00 


595.00 


675.00 


725.00 


495.00 


125.00 


195.00 


74.50 
39.50 
95.00 


245.00 


$2,995.00 


6,095.00 


575.00 


650.00 


Ceco blimp & sync motor for Cine 
Special camera, geared follow fo- 
cus, value $760. like new.......... 

Cine Kodak Special 200’ 
chambers, like new............... 

Eastman Kodak model A camera, 1” 
lens, built in DC motor, good for 
titles and copy work.............. 

B&H Filmo model H, turret, 400’ mag, 
variable speed motor, 5 lenses, 
nickel cad battery w/charger, Ceco 
large erect image finder, sun- 
shade, case, exceptionally fine, 
value over $1800. Specially of- 

B&H Filmco 7ODA, lens, case, ex- 

B&H hi-speed Filmo, 128 fps, 1° 

B&H Filmo model A, 1” lens, very 
good condition, special........... 

Filmo synchronous motor for use with 
models DA, DL, and DR, like new... 

Pan Cinor 16mm zoom lens, range 
from 20mm to 60mm, excellent... . 

Pro. Jr. tripod w/case, like new, spe- 

B&H gear head tripod, sturdy, ex- 


450.00 


319.50 


95.00 


LIGHTING EQUIPMENT 


Frezzolite portable newsreel light 
complete w/reflector, camera 
bracket, power unit, like new...... 

Regel lights mode! 600 kit complete 
with two model 600 heads (each 
teke six 150 watt lamps), stands, 
two converters, two cases, used... . 

Camart combination par lights take 
por 56 or par 64 lamps, use with 
Colortran or Garnelite converters. 
Head complete w/stand, barndoor, 
spill ring. Value over $80.00. 
Specially introduced at............ 

Par 56/300 watt lamps............. 

Par 64/500 watt lamps............. 


USED MOVIOLAS 


195.00 


Completely overhauled & guaranteed 


Moviola 16mm picture on 2x3 screen, 
separate 16mm opt. sound, w/take- 
ups, light well, excellent........... 

Moviola 35mm picture, 35mm opt-mag 
sound, w/light well, Jno take-ups, 
very fine condition............... 

Moviola 35mm picture on 3x4 screen, 
35mm opt-mag sound, w/take-ups, 
w/counter, exceptionally fine... .. . 

Moviola 35mm picture on 3x4 screen, 
35mm opt sound, w/take-ups..... . 

Moviola three heads, 35mm picture 
w/take-ups, two separate 35mm 
opt-mag sound heads no take-ups, 
excellent condition, special........ 

Moviola 35mm silent picture, no take- 
ups, w/foot control............... 

Moviola 35mm silent picture, model 
D, w/take-ups, w/counter, new... . 


$ 995.00 


695.00 


1,095.00 


Moviola 16mm silent picture on 2x3 
screen w/take-ups, w/foot con- 


trol, excellent special............. 475.00 
USED SYNCHRONIZERS 
AT LOW LOW PRICES 
MOVIOLA List Special 
2/16-2/35mm comb........ $250. $139.50 
120. 89.50 
120. 79.50 
NEUMADE 
1/35-i/16mm comb....... 175. 85.00 
1/35-2/16mm comb........ 195. 95.00 
190. 89.50 
English precision built 4/35mm 
synchronizer, value $195.00. Like 
new, specially priced at........... 99.50 
MOVIOLA magnetic synchronizer 
attachment for 16mm or 35mm, 
w/amplifier and speaker. Easily 
installed on your synchronizer. 
80.00 
PROJECTORS 
B&H Filmosound model 385B, latest 
model, two cases, like new....... 425.00 
B&H Optical-Magnetic model 202C, 
single case, like mew............. 495.00 
B&H Filmosound model 179, single 
case, exceptionally fine........... 245.00 
B&H silent projector, 400° capacity, 
w/sync motor, ideal for dubbing. . . 149.50 
Pair Holmes 35mm sound projectors, 
complete w/one amplifier, two 
speakers, 2000 cap. 1000 watt 
lamphouse. Excellent, special... . 495.00 
MISCELLANEOUS 
Neumade Film Cleaning machine, 
16/35mm, slightly used, list $375. 
Neumade FW-1 film woxers, clamp 
on table between rewinds, film 
waxed quickly and easily. List 
$40. Brand new gov't. surplus spe- 
19.95 
Ace Clear Vision splicer 16/35mm 
list $62.50, slightly used, special. . 39.50 
Ceco 16mm viewer, large 4x6 screen 
list $350. slightly used........... 195.00 
B&H Model 198A hot splicer, 16/35 
mm list $329.50, slightly used..... 245.00 
B&H Model 1988 hot splicer, 8/16mm 
list $229.50, slightly used......... 145.00 
Hollywood Junior 16mm printer, 400° 
cap. prints composite or picture only 
or sound only. List $175.00. New 
129.50 


weCHMERA MART. 


1845 BROADWAY (at 60th St.) NEW YORK 23 - Plaza 7-6977 = Cable: Cameramort 
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\ 
pis 995.00 
195.00 “al 
195.00 
49.50 
x 145.00 
149.50 
95.00 J 
95.00 
$ 189.50 
B&H 400 x 35mm mags............. 
1000 x 35mm mags... 
63.50 
5.20 
10.75 
350.00 
2,450.00 
895.00 
| 
1,350.00 “3 
| 
‘ae 
at Columbus Circle next a 
New York's new 5 


Ve 


products 


Cand developments) 


Further information about these items can be 
obtained direct from the addresses given. As in 
the case of technical papers, the Society is not 
responsible for manufacturers’ statements, and 
publication of these items does not constitute 
endorsement of the products or services. 

An automatic shutter control and a 
printer roller gate are among recently 
announced new equipment of Bell & How- 
ell Co., Professional Equipment and In- 
strument Div., 7100 McCormick Rd., 
Chicago 45. 

The shutter control has been especially 
designed to permit the conversion of Model 
D and J printers for tape-programmed op- 
eration without modification of the printer. 
The control consists of two components: 
the electro-selector and the tape reader. 
[he selector is mounted to the printer in 
place of the existing index dial and pointer. 
The reader is placed on the printer work- 
table and a few minor wiring changes are 


made to prepare the printer for automatic 
operation. 

Besides the Automatic Shutter Control 
Design 6220A, Bell & Howell has an- 
nounced Design 6170 Program Perforator 
which uses tape of commercially available 
8-hole width to provide scene change in- 
formation for printer color and density 
control. 


| 
\ 
\ 
CLEARANCE SCREW — \ 
SET SCREWS +—_— sno 
©) 
 . / 
ADAUSTABLE 
SPRING PRESSURE 


The control makes possible printer light 
changes every 18 frames of 16mm film at 
150 ft/min or every 7 frames of 35mm film 
at 150 ft/min. Light changes are accom- 
plished through a cam-solenoid arrange- 
ment within the electro-selector in response 
to the coding on a preperforated tape. 
The operating cam matches the 22 expo- 
sure positions of the printer and is driven 
by a 1725-rpm synchronous motor with a 
gear reduction to approximately 228 rpm. 
Decoded signals are fed by the reader to 
the electro-selector and the selected sole- 
noid engages to halt the rotating cam at the 
proper exposure position. The solenoid 
remains engaged until the scene notch in 


new free wheeling 


One man can operate 


See Cinemiracle (Los Angeles, Chicago, New York, London, Oslo. Munich) — 20th Century-Fox, Convair, 
RCA Photophone, Africana TV, Helsinki U., Crawley Films (Canada) and many others specify S-H equipment. 
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Announcing a remarkable new heavy duty 
magnetic film recording/dubbing system 
that makes all others obsolete by com- 
parison. The automatic S-7 is an out- 
standing engineering feat introducing a 


clutch driven film 


units. Threads over 
magnetic, below for 
sounc. Automatic turn-off, rewind, etc. 
Transistorized electronics. Write to: 


STANCIL- 


921 N. HIGHLAND AVE., HOLLYWOOD 38, CALIF. (EXPORT: FRAZAR & HANSEN LTD.) 


magnetic 
sprocket. 
multiple 
idler for 


optical 


HOFFMAN 


the film releases the exposure information 
to the shutter. The solenoid then disengages 
and the reader tape advances to the next 
set of perforations. 

The roller gate, shown schematically 
above, is designed for economy and ease of 
installation. Planned to replace the old- 
style gate shoe on all Design 5205 printers. 
it is designed to maintain a gentle pressure 
against the film at the preset position, to 
allow the roller to ride over splices and to 
compensate for slight parallel variations 
between the printer jaw and the gate pivot 
stud (which may become evident when the 
roller is used as an accessory on older model 
printers). It is priced at $115.00. 


A rapid spray processing machine, Model 
S-150R, for 16mm and 35mm films has been 


announced by Filmline Milford, 
Conn. The machine 16mm or 
35mm negative emulsions at 100 ft/min and 
positive films at 150 ft/min. It can be con- 
verted from 16mm to 35mm by moving a 
film-flange lever. Reported warm-up time 
is 10 min and dry-to-dry processing cycle 5 
min. Speed is adjustable from 25 to 150 
ft/min and each processing step can be 
varied from 48 sec to 5 min. Features in- 
clude temperature controlled processing for 
the banks of film in each chemical 
cabinet. Each cabinet has its separate re- 
frigeration and heating, recirculation and 
replenishment systems. The minimum solu- 
tion requirement is 6 gal. The feed station 
consists of two 3000-ft flanges, film elevator 
and alarm with automatic electric brake 
and a manual brake. Safety features are in- 
cluded. The switch control is on a single 
panel with separate darkroom section and 
daylight section operational control. 
Switches are interlocked. Approximate di- 
mensions are: length, 31 in.; width, 22 in.: 
and height, 87 in. Dimensions for the day- 
light section are: length, 105 in.; width, 32 
in.; and incight, 81 in. It is priced at $31,- 
700.00 completely equipped, or $30,900.00 
without refrigeration. It is distributed by 
Camera Equipment Co., 315 W. 43 St., 
New York 36. 


Corp., 
processes 


two 


A new antistatic material for cleaning 
lacquered or magnetic striped film has been 
announced by Nicholson Products Co., 
3403 Cahuenga Blvd., Los Angeles 28. 
The new cleaner, Tuff Coat 425A, is 
said to provide maximum protection from 
scratches and abrasions. Because of absence 
of softening action it is also recommended 
for videotape, recording tape and recording 
heads. It is priced at $5.50 a qt and $16.00 a 
gal. 


The new Oxberry Animation Stand 
(Model S—see the Journal for May, p. 
360) and other Oxberry animation equip- 
ment are now distributed exclusively in 
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Eastern United States by Camera Equip- 
ment Co., 315 W. 43 St., New York 36. 
Model S which was described earlier in 
some detail is now marketed at $3,950.00. 


A catalogue of animation equipment is 
available from Bowlds Engineering, 1507 
North Kingsley Dr., Los Angeles 27. The 16- 
page catalogue illustrates and describes the 
company’s animation stand, accessories and 
other equipment. The stand features 3 to 
over 20 field range, a versatile camera 
mount with full 360° rotation, a 48 by 18- 
in. table with snap-in-snap-out pegs, self- 
adjusting electric platen unit and constant 
argon back lighting. The price of $12,975.00 
includes a 35mm or 16mm Acme Anima- 
tion Camera. 


An Animation Compound has been an- 
nounced by Warren Conrad Portman Co., 
41 MacQuesten Pkwy., N., Mount Vernon, 
N.Y. The compound features 19-in. North- 
South and 26-in. East-West ball bearing 
mounted movements. The table top meas- 
ures 20 in. by 28 in., rotates 360°, has a 9 
in. by 124 in. hole through it for rear pro- 
jection and is designed for use with any 
camera stand. It is priced at $1790.00. A 12- 
page catalog is available upon request 


The Quadilite, a 10-in. square floodlight de- 
signed to be used in a small space, is a prod- 
uct of Mole-Richardson Co., 937 North 
Sycamore Ave., Hollywood 38. The unit, 
which is 2 in. thick, uses reflector globes as a 
source. It is mounted on a Baby pedestal 
and may be tilted in any direction by use of 
a quadrant, supplied as an accessory. Pro- 
vision is made for stacking one on another 


by means of stacking posts. Each socket is 
controlled by a separate switch. Weight of 


each unit is 10 Ib. 


A remote-control pan and tilt assembly 
has been announced by Camera Equipment 
Co., 315 W. 43 St., New York 36. Designed 
for industrial TV and vidicon cameras, sug- 
gested uses include high towers, scaffold- 
ings, ceilings, areas of intense heat or cold or 
areas too small to allow manual control of 
the camera. Pan and tilt can be operated 
independently or simultaneously. **Dial- 
stop” limiting switches permit presetting 
the travel of the pan or tilt movement. Di- 
mensions are 10 in. by 9 in. by 9 in. and the 
weight is 14} lb with a 20-lb capacity. The 
travel speed is 3° per sec in either direction. 
The motor requirements are 110-v, 60- 
cycle a-c. The connectors, Cannon, 6 leads, 
1 wire 


A mobile film developing machine which 
has been continuously used during the past 
two years by CBS news engineers is now 
available commercially from Motion Pic- 
ture Enterprises, Inc., Tarrytown 83, N.Y. 
Ihe machine, Model MM14, operates on 
110-v 60-c current. It can be used in any 
office or room having hot and cold water or 
it can be permanently installed in a lab- 
oratory. Chemical mixing facilities are 
built in and solutions have provisions for 
automatic temperature control and _ re- 
plenishment. Films with negative or positive 
emulsions are developed at speeds up to 
3000 ft/hr. Dimensions are 29 in. high, 36 
in. long and 20 in. wide. It is priced at 
$3980.00. 


SOUND TRACK 
APPLICATOR 


MODEL 1513A 


This applicator is film driven 
and is used in applying a redeveloper 
agent, hypo, or sulphide to the 
sound track area of color motion 


picture release film. 


The applicator wheel may be set to 
either side of the film drum to accom- 
modate either head or tail film travel. 
The distance between applicator wheel 
and film is adjustable through a cali- 
brated eccentric having 1/1000 of an 
inch graduations. A spring return is 


provided to permit passage of splices. 


The unit is of stainless steel construc- 
tion except for details unobtainable in 
stainless steel. Less than three ounces 


of film tension is required to operate the 


applicator. 

Prices: 
MODEL 1513 (35am) ..... $452.70 
MODEL 1513A (l6mm)..... 452.70 


MODEL 1513B (16-35mm).. 519.80 


F.O.B. Culver City, California, and 
subject to change without notice. 


For full information, write 


Frank Hervinfeld Engineering Corp. 
5716 CAMILLE AVE. > CULVER CITY, CALIF 
PHONE TEXAS 0.4419 
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A 5.7mm / 1.8 Kinoptic Apochromat lens 
has been announced by Kar! Heitz, Inc., 
480 Lexington Ave., New York 17. The new 
lens completes a series of 12 color matched 
16mm lenses ranging from the 5.7mm of the 
lens to 500mm. The lens is equipped 
both f- I-stops and features 
3-color correction and wide angle coverage 
of 113°. Depth of field at maximum aper- 
ture //1.8 extends from infinity down to 6 
lens can be supplied in Arriflex, 
It is priced at 


new 


with and 


in. The 
Cine-Special or C-mounts 
$495 oOo 


The meaning of exposure indexes will be 
a new part of instructions released hence- 
forth with instruction sheets that ac- 
company Eastman Kodak Co. black-and- 
white films. Two new paragraphs, aimed at 
advanced amateurs, will read 

**These numbers are for use with meters 
marked for American Standard Exposure 
Indexes. They include a safety factor, in- 
tended to prevent underexposure due to 
variations in equipment and use. If vou 
know your equipment is in good working 
order, you may wish to eliminate this safety 
factor by using: 2 times the above numbers for 
still higher num- 
bers for subjects of low contrast. By thus re- 
ducing exposure you will obtain negatives 
of lower with 
creased sharpness 

“If with normal development your nega- 
tives are consistently too thin, increase ex- 
posure by using a lower number; if too 


ubjects of normal contrast, 


density less grain and in- 


dense, reduce exposure by using a higher 
number.” 


A photoelectric 8mm camera which per- 
mits the use of interchangeable lenses, var- 
ious types and speeds of films and variable 
shutter openings has been introduced by 
Paillard Inc., 100 Sixth Ave., New York 13. 
Ihe camera is the Bolex B-8L, called the 
**20-20 compumatic.”’ In this camera the 
photoelectric cell is placed behind the lens. 
Ihe light is measured after it has gone 
through the lens so that only the light that 
will affect the film registers on the photocell, 
thus eliminating problems due to stray 
light. Features include a double indicator 
system in which a red needle indicates the 
amount of light needed with whatever cov- 
erage of lens, film and variable shutter 
opening is being used. A black needle indi- 
cates the exact amount of light entering the 
lens and the aperture of the lens is adjusted 
until the needles are superimposed to get 
the amount of light needed for the best ex- 
posure. The price range begins at $169.50. 


The 398A Special Filmosound is a pro- 
jector designed especially for audio-visual 
instruction in churches, schools and in- 
dustrial organizations introduced by Bell & 
Howell, 7100 McCormick Rd., Chicago 45. 
The new projector retains the same mech- 
anism used in higher priced Filmosound 
units, but has been simplified by removal of 
clutch and reverse features. The projector 
has been further simplified by a new rotary 
dial switch that operates both motor and 
lamp in one twist, a permanently attached 


Send Your Film 
To The Complete 


16MM Service 
Laboratory 


Unsurpassed for... 


SPEED 


QUALITY 


Personalized 
SERVICE 


MOTION PICTURE LABORATORIES. INC 
1672 Union Ave., 


Memphis 4, Tenn., 


Phone BRoadway 5-2323 


The Waster Craftsme nship Film Deserves 
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line cord for faster set-ups, and automatic 
rewind release to prevent film damage. 
‘he new projector is priced at $459.95. 


A transmitter for medium-coverage TV 
stations has been announced by Radio 
Corp. of America. Designed for economy 
and to save space, the transmitter is rec- 
ommended for VHF stations with effective 
radiated power requirements ranging from 
2 to 20 kw. It can be adapted for remote 
control with the addition of 
suitable terminal equipment. The cabinet 
is 7-ft high and 6-ft long. The transmitter, 
named the TT-2BH, is suitable for both 
monochrome and color TV. The principal 
meters are mounted in a sloping panel at the 
top of the cabinet for easier examination. 
Exciter and modulator units are adjustable 
from the front. 


operations 


The Model 1150 Automatic Picture and 
Sound Generator, designed for closed-cir- 
cuit TV applications, automatically trans- 
mits pictures with sound from 35mm (2 X 2) 
slides as recently announced by BKK Mfg. 
Co., 3726 N. Southport Ave., Chicago 13. 
A removable slide magazine which shows 
up to 28 standard 35mm glass slides can be 
set for automatic, manual or remotely con- 
trolled operation. For continuous automatic 
showing the slide changer recycles itself 
after the last slide. A variable timer permits 
selection of automatic time interval from 5 
sec to 75 sec. Two audio input channels are 
provided. The external audio source can be 
tape, tuner or microphone controlled by a 
switch. The power input is 117-v 50-60- 
cycle a-c. Dimensions are 10} in. by 25 in. 
by 16} in. The price is $895.00. 


A TV projector which projects images up 
to a size of 12 by 15 ft on a flat screen is 
manufactured by Tela Electronics Div. of 
the Meilink Safe Co., Ferndale 20, Mich. 
The projector, called the Giantview, re- 
ceives and projects pictures from either 
closed-circuit direct lines or regular station 
telecasts. Kecommended by the manu- 
facturer for with closed-circuit TV 
audiences of 100 to 3000, it projects a min- 
imum of 450 scanning lines and can be op- 
erated in subdued room light. For off-air 
pickup, it incorporates a Conrac tuner, and 


use 
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has two 10-in. speakers for even sound dif- 
fusion. Jacks are provided for tie-in to pub- 
lic address systems in larger rooms. It 
operates off a standard 110-v outlet 
Weight, complete with shipping case, is 375 
lb. The projectors will be sold or leased 
through franchised dealers. 


The Grundig Miniature TV Camera, de- 

signed specifically for interior observation of 

pipes, is distributed by L. M. Bleackley, 145 

Yonge St., Toronto 1, Ont., Canada. The 

length of the camera, without lens, is 5 #} in. 

i and the diameter at the widest part is 234 

in. Approximate weight is 1.1 Ib. The cam- 

era utilizes an extremely small vidicon. The 

resolution, both horizontal and vertical, is 

‘ approximately 300 lines. The camera is 

’ equipped with a fixed-focus lens and a mir- 

ror with a 45° tilt. Glowlamps serve to 

illuminate the wall of the pipe. The current 

i is fed over the camera cable. Applications 

other than that for which it was specifically 

designed include internal inspection of air- 

frame components for corrosion or distor- 
tion and as an underwater camera. 


A high pass-low pass filter which permits 
direct reading of the frequency dial has been 
developed by Allison Laboratories Inc., 
14185 East Skyline Dr., La Puente, Calif. 
t The machine, Model 420P, is a contin- 
uously variable frequency filter with sep- 
arate high pass-low pass sections, permit- 
ting the operator to set up any bandwidth 
within the range of 20 cycles to 20,000 
cycles. It is portable and is designed for 
600-ohm circuits. Input and output plug-in 
transformers are available for matching 
impedance to vacuum tube circuits. 


A cable tester with which complex, branch- 
ing circuits are simultaneously high potted, 
tested for continuity and measured for 
leakage resistance between each circuit and 
all others has been developed by California 
Technical Industries, Division of Textron 
Inc., 1503 Old County Rd., Belmont, Calif. 
The instrument has calibrated front panel 
controls that allow independent setting of all 
test parameters. Checking at a rate of five 
wires per second in automatic operation, the 
tester stops when a faulty circuit is found. 
With the basic tester, the total capacity of 
tests (branches and main wires) is 200, and 
the maximum number of these tests that 
can be used for the branches is 100. Auxil- 


iary equipment can be provided to extend 
the test capacity indefinitely. 


A Semiautomatic Alignment Kit has been 
announced by Canadian Marconi Co., 2442 
Trenton Ave., Montreal, P.Q. Designed for 
simplicity of operation, the kit can be fitted 
to most image-orthicon camera chains. A 
small printed board generates a square 
wave at half-field frequency which modu- 
lates G4 in the orthicon. Operated by a 
front panel pushbutton, the effect on the 
picture is to double-up diagonal lines if the 
tube is out of alignment. Adjustment of the 


X and Y alignment controls can be quickly 
performed to arrive at the position of opti- 
mum alignment. 


An improved version of the Photo-Sonics 
rotary-prism high-speed recording camera 
has been announced by Traid Corp., 17136 
Ventura Blvd., Encino, Calif. The camera, 
called the 1B, is designed to take full-frame 
pictures at speeds up to 1000 frames/sec 
and to operate under extremes of tempera- 
ture and vibrations. Picture quality is main- 
tained by means of a rotary prism and disk 
shutter which turns in synchronization with 
the continuously moving film. The prism 
provides image compensation and the disk 
shutter, located between prism and film, 
produces even exposure and high-image res- 
olution. Provision for magazines of various 
capacities permits changes in running time. 
Applications include missile recording, 
track sled recording, aircraft flight testing 
and industrial analvsis. 

Among other equipment made or distrib- 
uted by Traid and recently described in its 
publication Traid Winds are the Traid 638 
Fotoperiscope relay lens for 16mm cameras 
and the TN-9 Fotodata Aircraft Camera 
System. The Fotoperiscope is a 90° photo- 
graphic periscope. The lens portion of the 
assembly rotates 360° around the metal ex- 
tension tube, thus permitting the lens to be 
aligned and locked into place at any posi- 
tion around the tube’s axis. New compo- 
nents added to the basic Fotodata aircraft 
camera include a correlation counter, a 
100-ft magazine with a built-in, two-light 
timing system and Fotoscope lens 
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Small parts requiring very close tolerances and numerous machine 
operations have been our specialty during the past half-century! 
We invite your quotation requests and suggest that you write for 
our illustrated brochure to see how our facilities can be put to 
work for you 


MACHINE WORKS 


4635 WEST LAKE ST., CHICAGO, ILLINOIS 
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F & B CLEARANCE 
SALE GOES TO 
THE CONVENTION 


™, 


F&B'S BOOTH AT SMPT 
CONVENTION IN DETROIT, 
OCTOBER 20-24 WILL BE 
JAMMED FULL OF BARGAINS 
IN NEW AND USED MOTION- 
PICTURE EQUIPMENT. 


XTRA SPECIAL 
SALE ITEMS 


Kelly Cine Calculators-—Disc Slide 
Rules 16 Useful Scales, Instruction 


Booklet 
Regular $3.95 Sale $.99 


Radar Recording Cameras 35mm 
Single Frame 
Original Cost $800.00 

Sale $29.95 


F & B Movie Stopwatches, Counts 
Min-Secs 
Regular $29.95 Sale $9.95 


F & B Camera Slates 1] x 14” 
w/Clapsticks 
Regular $8.75 Sale $3.95 


F & B Changing Bags, 35 x 44” 
Size, Accommodates 100 ft. 
Mags—Rubberized Fabric 
Double Zipper with zippered 
carrying case 


Reg. $26.50 Sale $3.95 


F & B Nominar 1” FO.95 Lenses 
Fastest Lens in the World 

16mm “C" Mount—Guaranteed 
Perfect—w/filter holder and 
leather case. 


Reg. $174.90 Sale $49.50 


HUNDREDS OF USEFUL 
HARD-TO-GET ITEMS 
AT LOWEST PRICES IN 
HISTORY. VISIT OUR BOOTH. 


-FLORMAN & BABB, INC. 


68 W. 45th ST. N. Y. MU 2-2928 
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EOTS Equipment, a 12-page brochure, 
available upon request from J. W. Fecker 
Inc., 6592 Hamilton Ave., Pittsburgh 6, 
Pa., contains a detailed description ac- 
companied by a number of photographs of 
the Electronic Optical Tracking System de- 
veloped by Contraves AG, Zurich, Switzer- 
land (Journal, p. 238, April 1958). The bro- 
chure also describes EOTS accessories. The 
firm was recently appointed sales and serv- 
ice representative in the United States for 
the Swiss organization. 


A compact and rugged 16mm data cam- 
era, called the Thinform Model FDTF-001, 
has been designed by Fairchild Data De- 
vices Corp., 580 Midland Ave., Yonkers, 
N.Y. Specifically for flight test research, the 
camera is 1}-in. thick and adapted to in- 
stallation in thin zirfoils or, without pods, 
on the external surfaces of aircraft and mis- 
siles. It is 8}-in. high and the depth from 
front to rear is 7} in. without the con- 
nector. It weighs less than 44 lb without lens 
or film. The film transport is intermittent 
type and operates at speeds of 16, 24, 32 or 
63 frames /sec. Frame rates are changed by 
substituting gear sets. Film capacity is 100 
ft in the standard darkroom loading maga- 
zine. A slightly larger 100-ft daylight load- 
ing magazine and a 200-ft darkroom load- 
ing magazine are in process of development. 

The camera has been tested to operate 
properly under the following environmental 
conditions: acceleration of 25 G on the three 
major axes; vibration of 20 to 25 cycles sec 
at 0.060 d.a. and 56 to 500 cycles /sec at 10 
G; 100,000-ft altitude and temperatures 
ranging from —65 to 150 F. 


A Compressed Air Loudspeaker (CAL) 
developed by RCA to test electronic gear 
for jet planes, missiles and rocket ships can 
generate noise of 160 db. The device is a ply- 
wood box measuring 5 ft by 5 ft by 63 ft 
with dual horns projecting from the box at- 
tached to metal pipes leading to the mech- 
anism. The first high-intensity noise systems 
used electrical power The com- 
pressed air system is believed to be capable 
of producing the world’s loudest controlled 
noise. Although designed specifically for 
testing purposes the loudspeaker is expected 
to be useful in areas of extremely high noise 
levels, such as jet air fields and in civil de- 
fense work. 


alone. 


The Flip is an automatic microfilm search- 
ing machine produced by Benson-Lehner 
Corp., 11930 W. Olympic Blvd., Los 
Angeles 64. It is designed to locate and dis- 
play a desired frame in a reel of specially 


processed 16mm _ photographic film. By 
means of a self-contained keyboard, ap- 
propriate indexing information is estab- 
lished. Following this entry, the SEARCH 
bar is depressed. Release of the SEARCH 
bar causes the equipment automatically to 
transport and scan the film until the desired 
frame has been located. Information con- 
tained on the selected frame is projected on 
the viewing screen. Simultaneously, frame 
identification coinciding with the operator 
entry is digitally displayed on an illumi- 
nated light bank indicator. This serves to 
verify the frame selection and signal the op- 
erator that a new search may be instituted. 


A new “Scotch”’ brand magnetic tape con- 
structed with a thin, low-friction, plastic 
layer over the magnetic coating to prevent 
the oxide from contacting the recording 
head has been announced by Minne- 
sota Mining and Mfg. Co., 900 Bush St., 
St. Paul 6, Minn. Field tests of the “‘sand- 
wich construction”’ tape indicate that it 
lasts at least 10 times longer than standard 
tapes and, in some applications, from 30 to 
100 times longer. There are three tapes in 
the series, Nos. 186, 188 and 189. They are 
recommended for AM and phase detection 
modulation recording applications, and 
some FM applications. One advantage of 
the tape is said to be freedom from drop- 
outs. The new tapes are available in all 
standard instrumentation widths and 
lengths. 


Microphone Facts, a publication contain- 
ing practical information and helpful hints 
about the use of microphones, has been an- 
nounced by Electro-Voice Inc., Buchanan, 
Mich. The publication will be mailed, 
without charge, to operating engineers of 
radio and TV stations and motion-picture 
studios. 


A News Bulletin issued by the Electro- 
Mechanical Development Co., 2337 Bis- 
sonnet, Houston 5, Tex., announces that 
the Gevaert Cine Phase ‘26 16mm rever- 
sal black-and-white film manufactured for 
use in tissue culture time-lapse micropho- 
tography (February Journal, p. 124) is 
now available without processing at a price 
of $4.50 per 100-ft roll. Processing may be 
purchased with the film in the form of proc- 
essing coupons at a price of $3.00 per 100- 
ft. The News Bulletin contains an account 
of the development of this film and other 
information for persons interested in this 
special branch of the photographic art. 


Subscriptions to the following magazines 
may be placed with Camera Equipment 
Co., 315 W. 43 St., New York 36: American 
Cinematographer, International Photographer, 
Home Movies, Film World, P.M Educa- 
tional Screen and Business Screen. This new ser- 
vice is an expansion of the company’s policy 
of making outstanding publications on pho- 
tographic subjects easily available to its cus- 
tomers. The present book list includes 69 
titles of important books such as Film and 
Its Techniques by Raymond Spottiswoode, 
the SMPTE publication, Elements of Color 
in Professional Motion Pictures and other 
standard works on motion-picture and tele- 
vision techniques. The book list and order 
blank is available upon request from the 
company. 
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employment 


service 


These notices are published for the service of the 
membership and the fleld. They are inserted 
three months, at no charge to the member. The 
Society's address cannot be used for replies. 


Positions Wanted 


Ambitious Photographer, twelve years experi- 
ence, stills and motion pictures. Three years 
Audio-Visual Department, San Diego City 
Schools. Two years news photographer, editor 
and writer for NBC affiliate television station. 
Presently employed by small production unit 
shooting TV commercials, news features, and 
industrial films. Desires opportunity to do 
creative quality work with future in production 
organization, television station or industrial 
firm. Resume upon request. David Bash, Apt. 2, 
2826 Mission Blvd., San Diego 8, Calif. 


Photographic and Optical Engineer. Member 
of technical staff Bell Telephone Labs 21 yrs; 
Wollensak Optical Co. 41/3 yrs; Fairchild Cam- 
era & Instrument Co. 3!/; yrs. Familiar with 
practically every phase of engineering photog- 
raphy Established primary techniques for 
complete photographic systems including film 
processing. Designed high-speed motion-picture 
and recording cameras. Developed new tech- 
niques for use in underwater, aerial, missile, 
industrial and research problems of motion 
analysis. Can lecture, sell. Author numerous 
publications and Photographic Motion Analysis 
(Industrial Laboratory Publishing). Served as 
consultant to many organizations. Fellow 
SMPTE and Royal Phot. Soc. Founded SMPTE 
High-Speed Committee and organized first 
International High-Speed Congress. Salary 
open. Will relocate. John H. Waddell, 33 
Loretta Dr., Syosset, L. L., N. Y. Tel: WAlnut 
1-5469. 


Motion-Picture Production. Graduate Brooks 
Institute, MP course, thoroughly experienced in 
all phases of camera work, editing, optical and 
magnetic sound recording, and still photography 
Produced industrial and educational films, TV 
commercials. Familiar with B&W _ processors. 
Seeking permanent position or temporary 
assignments. Free to travel, speak several lan- 
guages. J. C. Klopping, 312 W. Yanonali St., 
Santa Barbara, Calif. Tel. WOodland 6-1482 


Cameraman-Editor. Would like to join young 
progressive film-making organization, foreign 
expedition or exploration party. Recently dis- 
charged from Pictorial Branch, U. S. Army 
Signal Corps. Experienced in sound recording, 
laboratory and other phases of the motion- 
picture field. Age 22, single, free to travel. 
References and complete resume on request 
H. LeRoy Mills, 427 Cherry Ridge, San Antonio, 
Texas. Tel: Dlamond 4-6583. 

Studio Engineer. Young man (22), vet., gradu- 
ate of Studio Training Course—TV Workshop, 
top scholastic man in class; thoroughly qualified 
audio engineer, TV cameraman, floor manager, 
video operator, with knowledge of scenery, 
special effects, lighting, color TV principles and 
operations; FCC phone license. Willing relocate 
anywhere; complete resume on request. Martin 
Morris, 771 West End Ave., New York 25. Tel: 
MOnument 6-4962. 


Engineer-Photographic. Extensive experience 
in design and development of military and con- 
sumer opto-electro-mechanicals, photographic 
products and instrumentation. Capable of as- 
suming complete responsibility from creative in- 
ception to acceptable prototype. Experienced in 
manufacturing procedures, design simplicity and 
parts interchangeability. Seeking project assign- 
ment or part-time engagement. Write: R.V.) 
59 New York Ave., Westbury, L.I., N.Y. 


Cameraman. Have Bolex H16 equipment; will 
travel. Age 32. 10 years experience news, travel 
films, wildlife, etc. Go anywhere, anytime. Jack 
M. Sullivan, Offtrail Films, P. O. Box 86/3904 
Sockwell Blvd., Greenville, Texas. Tel: GLad- 
stone 5 2679/5 1424. Send for Confidential Serv- 
ice Bulletin #4. 


Positions Available 


Optics Engineer. Chief of section engaged in 
photographic and optical support of military 
video reconnaissance program. Knowledge of 
photographic sensitometry, processing tech- 
niques and geometric optics essential. Recon- 
naissance systems background and mechanical 
design experience on aerial cameras or motion- 
picture apparatus desired. Location—Stamford, 
Conn. Write: CBS Laboratories, 485 Madison 
Ave., New York 22. Att: H. P. Munday. 


Cameraman. Duties primarily as 16mm camera- 
man with some work in sound and editing. 
College production unit engaged in producing 
16mm sound and color films of an educational 
nature. Entrance salary $4704 per year. Send 
resume of background, experience and references 
to Norman E. C. Naill, Production Supervisor, 
V.P.I. Motion Picture Unit, War Memorial 
Hall, Blacksburg, Virginia. 


Theatre Sound Engineer. Must have good 
technical background and be experienced in 
theatre sound work. We are expanding. Ap- 


plications will be treated with strictest of confi- 
dence. North West Sound Service, Inc., 73 
Glenwood Ave., Minneapolis 3, Minn. 


Laboratory Quality Control. Requires thor- 
ough experience in sensitometric control methods 
for B&W and color raw stock (print, sound re- 
cording and camera) and developing processes. 
Knowledge of chemical test procedures for 
processing formulae and operation of temperature 
control systems. Ability to judge picture and 
sound quality. Position will be as assistant to 
Manager in a rapidly expanding laboratory. 
Send complete resume of professional back- 
ground, education and salary requirements to: 
Dana C. Rogers, Southwest Film Laboratory, 
Inc., 3024 Ft. Worth Avenue, Dallas 11, Texas. 


Electronic Engineer (Television Division). 
Qualifications: Engineering degree or equivalent; 
3 yr general electronics and 1 yr television ex- 
perience; extensive knowledge of vidicon and 
image orthicon monochrome and color systems, 
broadcast and closed-circuit systems, kinescope 
and video tape recording techniques and equip- 
ment, and microwave transmitting and receiving 
video and audio equipment. The incumbent of 
this position plans, designs, advises upon, co- 
ordinates, tests and evaluates development of 
television equipment, systems and facilities to 
determine their application in military service. 
Salary $10,130 per annum. Contact Miss Mary 
Jane Kerwin, Personnel Management Branch, 
Civilian Personnel Office, Army Pictorial Center, 
35-11 35th Ave., Long Island City 1, N. Y. 
Tel: RAvenswood 6-2000, ext. 238 


Motion Picture Specialist. U.S. Civil Service 
Commission announces an unassembled ex- 
amination for producer-directors, script writers 
and editors, and film editors for duty with 
Dept. of Agriculture, Dept. of the Navy and in a 
few foreign positions. Salaries $4,525 to $8,990. 
Complete details are in Announcement No. 157 
B, obtainable from U.S. Civil Service Commis- 
sion, Washington, DC 


‘FOR ALL BLACK & WHITE... 
_ AND COLOR EMULSIONS 
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FILMLINE CORPORATION, DEPT. SJU-58, MILFORD, CONN. ps 


TATIWAD 


Shortly after leaving this Chinese Republican 
stronghold, the adventurous yacht Thespian 
sailed into a treacherous Pacific typhoon and 
floundered off the coast of Korea. 
Skipper-Actor John Calvert reports that his 
complete Magnaphonic installation-recorder, 
dubber and mixer —has weathered the 

storm and is storing up quality sound for 

his adventure picture series. 


Shown with the Type 15 recorder and 

Mr. Calvert are (left to right) actresses Jean 
Stewart, Elaine Block, Toni Barrymore 

and Beverly Slater. 


The crew of the Thespian needed dependable equipment 
for their fast-moving activities on the deck of their ship 
and ashore (where Skipper John plans to make 
a picture taking foray onto the Red Chinese coast). 
This suggested the popular X400 Type 15—a single case 
unit planned for an “on-the-go” producer. 


The Chinese Republican Government, on the other 
hand, selected the famous Mark IX —a system they knew 
they could depend upon to perform withour fail under the 
most adverse conditions. 


MAGNASYNC MANUFACTURING CO. LTD. 


MOGs svat 5546 Satsuma Avenue, North Hollywood, California 


re. International leaders in the design and manufacture of quality magnetic film recording devices 
SOUND SYSTEM 
DEALERS: NEW YORK: Camera Equipment Co., 315 W. 43rd St., New York 36, N. Y.; LOS ANGELES:-Birns & Sawyer Cine Equipment, 8940 Santa Monica Bivd., 
JUdson 6-1420; Cable “‘CINEQUIP."’ Los Angeles 46, Calif.; Olympia 2-1130. 
one — Service, Inc., 3252 Foster Ave., Chicago 25, III.; INDIA: Kine Engineers, 17 New Queens Rood, Bembey, Indic. 
SAN FRANCISCO: Brooks Camera Co., 45 Kearney, Son Francisco, Calif.; JAPAN: J. Osawa & Co., Ltd., 5 Ginza Nishi 2-Chome, Chuo-Ku, Tokyo, 
EXbrook 2-7348. Japan; Tel: Tokyo 56-8351-5; Cable ‘“‘OSAWACO.”’ 
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National Symposium on Telemetering, Sept. 22-24, Americana Hotel, 
Miami Beach, Fla. 

Standards Engineers Society, Sept. 22-24, Benj. Franklin Hotel, 
Philadelphia 

Fourth International Congress on High-Speed Photography, including 
Equipment Exhibit, Sept. 22-27, Cologne 

IRE, AIEE, Industrial Electronics Conference, Sept. 24-25, Rackham 
Memoria! Bldg., Detroit, Mich 

Audio Engineering Society, Annual Convention and Exhibit, Sept. 29— 
Oct 3, Hotel New Yorker, New York. 

10th International Cinematography Engineering Congress, Oct. 2-4, 
Turin, Italy 

Society of Photographic Scientists and Engineers, Annual Technical 
Conference, Oct. 6-10, Manger Rochester Hotel, Rochester, N. Y 

Optical Society of America, Oct. 9-11, Hotel Statler, Detroit, Mich 

U.S. National Committee of the International Commission on Ilumina- 
tion (C.L.E.) Annual Meeting, Oct. 13-14, Lion Inn, State College, 
Pa 

National Electronics Conference, Oct. 13-15, Hotel Sherman, Chicago 

NAEB, Annual Convention, Oct. 14-17, Hotel Sheraton-Fontenelle, 
Omaha, Neb. 

IRE Canadian Convention, Oct. 15-17, Exhibition Park, Toronto, 
Canada 

84th Semiannual Convention of the SMPTE, including Equipment 
Exhibit, Oct. 20-24, Sheraton-Cadillac, Detroit. 


The Technique of Film Music, by R. Manvell od 
J. Huntley, reviewed by Solita Palmer and 
Emerson Yorke; Television in Science and Industry, 
by V. K. Zworykin, E. G. Ramberg and L. E. Flory, 
reveiwed by W. T. Wintringham. 
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National Society of Professional Engineers, Fall Meeting, Oct. 23-25, 
St. Francis Hotel, San Francisco. 

AIEF, Fall General Meeting, Oct. 26-31, Penn-Sheraton Hotel, Pitts- 
burgh, Pa. 

American Standards Association, Ninth National Conference on Stand- 
ards, Nov. 18-20, Hotel Roosevelt, New York. 

Acoustical Society of America, Nov. 21-23, Chicago, Ill 

American Physical Society, Nov. 28-29, U. of Chicago & Hotel Winder- 
mere, Chicago 

Electronic Industries Association, Conference on Reliable Electrical 
Connections, Dec. 2-4, Statler-Hilton Hotel, Dallas, Texas. 

85th Semiannual Convention of the SMPTE including International 
Equipment Exhibit, May 4-8, 1959, Fontainebleau, Miami Beach. 

86th Semiannual Convention of the SMPTE including Equipment 
Exhibit, Oct. 5-9, 1959, Statler, New York. 

87th Semiannual Convention of the SMPTE, May 1-7, 1960, Am- 
bassador Hotel, Los Angeles. 

88th Semiannual Convention of the SMPTE, Fall, 1960, Shoreham 
Hotel, Washington, D. C. 

89th Semiannual Convention of the SMPTE, Spring, 1961, Royal 
York, Toronto. 

90th Semiannual Convention of the SMPTE, Oct. 15-20, 1961, 
Statler, New York. 


SMPTE Officers and Committees: The rosters of the Officers of the Society, its Sections, Subsections and Chapters, 
and of the Committee Chairmen and Members were published in the April 1958 Journal, Part Il. 
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of the Society 


sustaining 
members 


and Television Engineers 


Acme Film Laboratories, Inc. 

Alexander Film Co. 

Altec Service Company 
Altec Lansing Corporation 

Ampex Corporation 

Animation Equipment Corp. 

Ansco 

The Association of Cinema Laboratories, Inc. 

C. S. Ashcraft Mfg. Co. 

Atlas Film Corporation 

Audio Productions, Inc. 

The Ballantyne Company 

Bausch & Lomb Optical Co. 

Bell & Howell Company 

Berndt-Bach, Inc. 

Burnett-Timken Research Laboratory 

Byron, Inc. 

S. W. Caldwell Ltd. 

Columbia Broadcasting System, Inc. 
CBS Television Network; CBS Television 
Stations; CBS News; CBS Film Sales; 
Terrytoons 

The Calvin Company 

Capital Film Laboratories, Inc. 

Oscar F. Carlson Company 

Century Lighting, Inc. 

Century Projector Corporation 

Cineffects, Inc. 

Cinema-Tirage L. Maurice 

Geo. W. Colburn Laboratory, Inc. 

Color Reproduction Company 

Comprehensive Service Corporation 

Consolidated Film Industries 

The Daven Company 

Andre Debrie Mfg. Corp. 

DeFrenes Company 

DeLuxe Laboratories, Inc. 

Desilu Productions, Inc. 

Dominion Sound Equipments Limited 

Du Art Laboratories, Inc. 

E. |. du Pont de Nemours & Co., Inc. 

Dynamic Films, Inc. 

Eastman Kodak Company 

Electronic Systems, Inc. 

Elgeet Optical Company, Inc. 

Max Factor & Co. 

Fordel Films, Inc. 

General Electric Company 

General Film Laboratories Corporation 

General Motors Photographic 

General Precision Equipment Corp. 
General Precision Laboratory Incorporated; 
Grafiex, Inc.; The Hertner Electric 
Company; The Strong Electric Company 

W. J. German, Inc. 

Guffanti Film Laboratories, Inc. 

Frank Herrnfeld Engineering Corp. 
Hollywood Film Company 

Hollywood Film Enterprises Laboratory 
Houston Fearless Company 

Hunt's Theatres 


JM Developments, Inc. 

The Jam Handy Organization, Inc. 
Jamieson Film Co. 

The Kalart Company, Inc. 


Victor Animatograph Corporation 


KINTEL (Kay Lab.) 
Kling Photo Corp. (ARRI Div.) 
Kollmorgen Optical Corporation 
Lorraine Orlux Carbons 
J. A. Maurer, Inc. 

Precision Film Laboratories, Inc. 


Mecca Film Laboratories, Inc. 
Mitchell Camera Corporation 
Mole-Richardson Co. 

Motiograph, Inc. 

Motion Picture Association of America, Inc. 
Allied Artists Products, Inc. 
Columbia Pictures Corporation 
Loew's Inc. 

Paramount Pictures Corporation 
RKO Radio Pictures, Inc. 
Twentieth Century-Fox Film Corp. 
United Artists Corporction 
Universal Pictures Company, Inc. 
Warner Bros. Pictures, Inc. 


Motion Picture Printing Equipment Co. 

Movielab Film Laboratories, Inc. 

Moviola Manufacturing Co. 

National Carbon Company, A Division of Union 
Carbide and Carbon Corporation 

National Screen Service Corporation 

National Theatre Amusement Co. 

National Theatre Supply 

Neighborhood Theatre, Inc. 

Northwest Sound Service, Inc. 

Panavision Incorporated 

Pathe Laboratories, Inc. 

Prestoseal Mfg. Corp. 

Producers Service Co. 

Radiant Manufacturing Corporation 

Radio Corporation of America 

Reid H. Ray Film Industries, Inc. 

Reeves Sound Studios, Inc. 

Charles Ross, Inc. 

$.0.S. Cinema Supply Corp. 

Shelly Films Limited (Canada) 

Southwest Film Laboratory, Inc. 

Technicolor Corporation 

Titra Film Laboratories, Inc. 

Trans-Canada Films Ltd. 

Van Praag Productions 

Alexander F. Victor Enterprises, Inc. 

Westinghouse Electric Corporation 

Westrex Corporation 

Wilding Picture Productions, Inc. 

Wollensak Optical Company 
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